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==- .== Mr. Mike Roiiiero 
Gradient Oregon Department of Environmental Quality 

Northwest Region 
2020 Southwest Fourth Avenue, Suite 400 
Portland, OR 97201 

Re: Schnitzer/Premier Edible Oils (PEO) Site - Submittal of final Work Plan For 

Additional Characterizatibn ofthe Premier EdibleOils (PEO) Property-

Dear Mike; 
On behalf of Schnitzer Investmeiit C^rp. (SIC), Gradient Corporation is submitting this final version 
of the Work Plan For Additionai Characterization of Ihe Premier Edible Oils (PEO) Properly, 
which was prepared by Gradient in collaboration with URS Corporatioii. This, version of tiie Woric. 
Plan addresses the comments that were received from the Oregon Department of En-vironmental 
Quality (DEQ) regarding thc March 2005 draft version ofthe Work Plan. These comments were 
transmitted in letters <lated May 25, 2005 and May 10, 2006 and in other meetings and 
communications. 

FoUowing a May 3 site visit, DEQ idehtifieti several new investigation issues for the PEO site, 
including evaluations of slag, drums, pipes, and soil piles observed during the site visit Tiiese issues 
were docuniented in DEQ's letter to SIC of MaylO, 2006. As we have discussed, to facilitate 
finalization of thc Work Plan, thc Work Plan docs not specifically address these new issues, As 
indicated in the July quarterly report for the PEO site, however, efforts to evaluate these issues have 
been initiated and will be conducted and documented separately from tiie efforts conducted in the 
Work Plan. The results of these evaluations will be incorporated in the overall remedial 
investigation documentation that will be prepared.for this site. 

Please contact me if you have any questions regarding this document or need any additional 
infomiation. 

Sincerely, 

( ^ 2 ^ ^ ^ ~ / ^ < 
Catheriiie Petito Boyce. S.M. 
Principal Scientist 

cc: J. Brown/James C. Brown & Associates 
D. Cobcric3 /̂URS 
J. Jakubiak/SIC 
T. Zelenka/SIC 
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Group,, 2001a), releases and migration of pettoleum product contamination from sources on thc Bell 

Terminal property have been identified as known or potential sources of contamination on the PEO site. 

The impact of the Bell Terminal facility releases on the PEO site is fiirther supported by historical 

information and data tiiat liave been collected during investigations at the Bell Tenninal fecility (e.g., 

Gradient, 2004b, 2006; James C. Brown & Associates, 2006; Landau, 2004). Additional site 

characterization needs exist at the Time Oil tank farm (including the Bell Terminal facility). It is 

unknown when characterization of petroleum product sources and contaminant distribution on the BeU 

Terminal property will be completed. As reflecited in DEQ's request for coordinated sainpling at the PEO 

and. Bell Tenriinal sites, a coordiiiated approach for collecJting and interpreting: data, for these two 

properties is required to fiiilly characterize contaminant sources and distribution. As noted above, tiiis 

Woik Plan includes recommendations for coordinated sampling at the two properties. 

Investigations previously undertaken at the PEO site include: Phase! and II Environmental Site 

Assessments (Hanson Engineers, 1996; AGRA, 1996), al Focused Site Characterization (Bridgewater 

Group, 1998), and numerous .sampling events undertaken by Schnitzer during the Remedial Investigation, 

including soil and groundvrater sampling at the PEO site and selected locations in the westem portion of 

the Bell Tenninal site (JBridgewater Group, 2001b, 2002; Gradient, 2002, 2003). Locations where 

gromidwater and soil samples vvere collected in tiie Focused Site Characterization and Remedial 

Investigation sampling events conducted by Schnitzer are shown in Figures 3 and 4. 

llie objectives and scope of work presented this Work Plan reflect a series of communications 

between DEQ and Schnitzer, including meetings in December ,2003, August 2004, January 2005, and 

May 2006; a March 2004 memorandum, prepared on behalf of Scihnitzer reconimendiiig additional data 

collection efforts forthe soutiiem portion ofthe PEO site (Gradient, 2004a); an October 2004 letter from 

DEQ requesting additional sampling for the southem and centtal portions of the PEO site (DEQ, 2004); 

and other communications. The objectives and approaches for the planned investigations are presented in 

Section 2, while management components ofthe sampling pipgram are described in Section 3. 
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2 Scope of Work 

2.1 Objectives 

Reflecting communications between Schnitzer and DEQ, the primary objectives ofthe additional 

site investigations are as follows: 

• Source Control Evaluation and Supplemental Product Characterization for the Southern 
Portion of the Site. DEQ has requested that Schnitzer fiirflier delineate tiie upland and 
rivenvard extents ofthe free-phase residual petroleum hydrocarbon product observed in 
thc southwestern portion of the PEO site, evaluate potential discharge arcas, and 
determine impacts to the Willamette River sediments and surface water, if any. This 
component \yill enhance the understanding of the distribution and behavior of residual 
petroleum hydrocarbon product present in tiie southwestern portion ofthe site, includuig 
tidal influences on product behavior. Tasks undertaken during this component will 
include installing additional monitoring wells, conducting additional studies bf product 
behavior and pixiperties, and integrating previous and newly collected data regarding 
potential impacts on the Willamette River. These investigations will support the overall 
conceptual site model and the goal of preparing a Source Control Evaliiation for the PEO 
site. 

'• Additional Site Characterization for the Central Portion of the PEO Site. DEQ has 
requested fiarther tielineaition ofgroundwater concentrations, in the central portion of the 
PEO site. Collectioii bf additional soil and product data is also inclvided in tiiis Work 
Plan to assist in characterizing the residual petroleum hydrocarbon contamination in this 
portion of thc site, and in undcrstariding thc nature and magnitude of Bell Tcmunal 
sources and their inipacts on the contamination observed on tiie downgradient PEO 
property. 

The following sections describe the specific efforts that will be undertaken to achieve these objectives. 

Except as specified in the addendum to the Sampling aiid Analysis Plan (SAP) pi-esented in Appefidix A, 

the efforts encompassed in this Work Plan yi'itl follow tiie sampling and analysis procedures presented in 

the SAP prepared for the RI/FS, including the procedures for quality assurance ahd quality' control ofthe 

collected data (Bridgewater Group, 2001a). Investigiation-derived waste -will also be addressed in 

accordance veith thc procedures specified in the RI/FS SAP (Bridgewater Group, 2001a). Health and 

safety procedures during the field investigations will follow the Health and Safet>' Plan (HASP) prepared 

for the RI/FS (URS, 2001). Any necessary modifications to the previously prepared plan will be 

separately submitted to DEQ by Schnitzer's field subcontractors. 
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2.2 

. 4-.n Southern PEO Site 
^ i<i A PI Characterization - ^oum^ 

Source V.WII.V. 

Tasks undertaken in this component cif the additional investigations will assist in identifying tiie 

areal extent of the residual petroleum product in the southwestem portion of the site and \yill provide 

additional informatidn regarding product behavior, including tidal influence on product behavior. When 

combined witii information firom the scientific literature regarding tidal influences on the apparent, 

thickness of product {e.g., Kemblowski and Chiang, 1988; Hunt et al , 1989), tiiis additional information 

-will help document tiic potential,, if any, for tilie residual Ivydrocarbon product present in tiie southwestem 

portion ofthe site to be transported to the Willamette River. This enhanced understanding will provide 

stronger support for tiie overall conceptual site model, including source control evaluations for the PEO 

site. 

^ , „ . i . o * . W e . . 1 . . a a . « o . - « » P ' ' » ^ 
2.2.1 Monitoring Wen iu»i..i„— 

Free-phase petroleum hydrocarbon product has been observed in monitoring wells in the 

southwestem portion of tlie PEO site. To furtiier characterize the iiortiiem extent of tiiis product, an 

additional monitoring well will be installed (i.e., monitoring well MW-18). As shown in Figure 5, 

MW-18 will be located northwest of MW-02. During well construction, borings will be logged 

continuously, soil will lie field-screened at regular intervals,^ and 2"-diameter slotted screen will extend 

from 12 to 27 fl below ground surface (bgs). In addition, soil samples from different layers will be 

coUected for grain size and fraction organic carbon {fod analysis. The 2001 SAP provides additional 

monitoring well construction and dcvclopmiint details (Bridgewater Group, 2001a). 

In previous commuiucations with DEQ, tw'o other locations had been considered for additional 

monitoring well instaUation (shown as PW-A and PW-B on Figure 5). Monitoring wells will hot be 

installed at these locations during these irlvestigations. Location PW-A is not included because it is in 

close proximity to tbe existing mbnitorin'g well MW-08 (as well astiife iiew monitoring well MW-18) and 

would not provide significant additional, information regarding the northem extent of the residual 

ptrtroleum pipducf. .Similarly, Ltication PW-B is not int;luded because logs firom previous soil borings at 

locations SHL-21 and SHL-22 sufficiently characterize the eastem extent of residual petroleum product in 

this, portion ofthe PEO site. As discussed in Section 2.2.2, another area that was considered for 

monitoring well installation in previous communications with DEQ (i.e., in the vicinity' of boring 
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locations PB-9 and PB-10, located in and near tiic concrete pad, nortii and cast of SS-9T) will bc 

investigated through soil borings in this area. 

Consistent witii previous monitoring programs at, tiie PEO site, groundwater samples will be 

collected from the new monitoring well on a quarterly basis for one year. As discussed in Section 2.3.4, 

{Coordinated Samphng with Time Oil), one round of groundwater sainples will also be collected from tiie 

other wells previously installed in this area {i.e., MW-02, MW-08, MW-09, "MW-lO, y m - W , MW-12, 

and MW-13). These samples will be collected during tiie initial PEO site fieldwork conducted in 

accordance with this Woik Plan or during one of tiie quarterly grouiidwater sampling events, depending 

on coordination oiitcdtncs witii Time Oil. These samples will bc analyzed for volatile organic compiSnnds 

(VOCs; including petroleum hydrocarbon components such as benzene, toluene, etiiylbenzenei and 

xylenes or Benzene, Toluene. Ediylbenzene, and Xylenes (BTEX); using EPA Metiiod 8260B), 

polycyclic aromatic hydrbcarbon (PAH) compounds (using EPA Metiiod 8270 SIM), ahd selected nietals 

(i.e., arsenic, chromium, copper, iron,lead, manganese, nickel,.silver, and zinc; using EPA Metiiod 6010), 

As requested by DEQ, these,samples will also be. analyzed for total petiroleum hydrocarbon (TPH) 

compounds, including analyses of Gasoline Range Organics (GRO) and Diesel Range Oiganics (DRO) 

using NWTPH-Gx, NWTPH-Dx, and NWTPH-HCID metiiods, or equivalent. As discussed in more 

detail in Section 2.3.1, numerous limitations exist in TPH data for groundwater and the results of such, 

analyses must be careflilly interpreted. In accordance with previous practice at the site, groundwater 

samples will not, be collected from tiie new well (or from a previously existing weU) if ftee product is 

present at tiie time of sampling. Similariy, consistent witii previous investigations at the site, based on 

ongoing review of the, quarterly sampling analysis results, fiiture modifications to the sampling 

parameters and fi:equency of groundwater iiiohitoring forthe new well niay be proposed. 

2.2.2 
Soil Boring Installation 

* " . r ^ r ^ W p f U r f h c r c h a r ^ t c r i ^ " ' " ^ * ' " " " ' l p B - 1 3 w ^ be installed as s h o . . -
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thc riverward extent of LNAPL (lighter than water non-aqueous phase Uquid) in this area ofthe sitc.̂  

These soil, borings will be installed in accordance with tiie proceduiBS described in Section 2.3.3. 

Similarly, procedures described in Section 2.3.3 will be follo'wed to collect and analyze soU and 

gromidwater samples firom tiiese borings. 

2.2.3 Product Thickness Monitoring. 

PEO site investigations imdertaken to date have developed infomiation regarding tiie effect of 

tidal fluctuations on water table elevations and groundwater flow directions. The effort described in this 

task will expand upon previous investigations by providing infonnation characterizing the relationship 

betw-een LNAPL product,thickness and tidal fluctuations. 

A short-term continuous groundwater level, river stage, and product thickness monitoring survey 

will be conducted over, a period of 48 hours (to extend over 4 tidal cycles) at all monitoring wells within 

the southem portion ofthe site witii a history of floating product {i.e., wells MW-02, M\V 0̂9̂  MW-ll, 

MW-12, ahd MW-.13). The new monitoring well(s) (/.4f,, MW-18 or any well installed at locations 

PB-11, PB-12, or PB-13) will also be included in tiiis slirvey.if product is obserx'ed at the new locati6ri(s) 

during the itiifial monitoring period. The monitoring survey -ivill include the following specific elements: 

• At product-containing wells, hourly water level and product thickness measurements •will 
be conducted using a conductivity/optical sounding probe. 

• At product-fi'ee vvells, water level will be monitored at lO-minute intervals using pressure 
transducers and data loggers. 

• During the survey, river .stage will be monitored every 10 minutes using a pressure 
traiisduc«r/data logger installed along tiie river dock. 

The survey will be conducted iri the fSll (e.g., October 2006) and spring {e.g., February 2007) to 

capture seasonally low and high river stages, respectively. 

2.2.4 Product Physical and Chemical Property Measurements 

Using disposable bailers, non-aqueous phase liquid (NAPL) product samples wiU be coUecited 

from monitoring well MW-02. NAPL samples will also be collected from monitoring well MW-04 

^ As requested by DEQ, if elevated TPH is detected at PB-l 1, PB-r2, or PB-13, the, soil boring at tlie iocation(s) -where tfie 
devated TPH is observed will bc completed as a momtoring well. 
202'M7 
w-«ik-j)ian_iniaoii iiiv!>ii3mj7(«_2C2i)i7cii.<i; o G r a d i e n t C O R P O R A T I O N 

SCHN00303409 



11 r̂- Ihc locations where 

. of *e PEO si.=, Tbese » o « * r i « g » * , ^ ; ^ ^ . . e . 

, ,U be measured inthesetv.0 samples-iintiieseiwu =.«".»-— 

^ N A P L -- ^--^^vfi..l(l viscometer (Am Specific gravity WlU oeui .^.^-- „^eter (American 
tte NAPL . ^ ^ith a Brookfield viscometer (Am 

• ^ ^ ' - - - l ^ P - - . d . a . . . . — - — 

. , „ „ e s s l . . e . a . . d e o f , . P ^ V s . c . - — 

T^ese dam ^ ""P='«* ' " ' " ' 

p„.„e.en»P»e.ta.d»anspo«. ^ . „ , » i M W - 0 . i n l ^ e 

„„v>o»slveolleete4 f ron - •»« '«""« ' " „ , „ - „ „ « • BTEX, (vsmg 

investigations. analyses using 

^ " " " r ; m o t c—»pwpi- '» - - - ; :x: ^ M ^ U IOOM. 
EPA Metiiod8270 (uas ^ . .kers (US EPA test metiiods SW ; „ , , Aat. is consistent 

^ies As described in .Section,2.3.4, m o.^aBellTenmnal properties, 
properties, AS . . n be coUected from botii the PbU an 
coordinated product samples canbe cou 

Gradientc'oRPORATioN 

Pi|fiflif*a 

SCHN00303410 



2.2.5 Supplemental Sewer Flow Characterization 

Available infonnation suggests that storm sewer lines from the Bell Tenninal facility discharge 

through PEO site piping. To clarify the origins and cbntributihg sources to this stomi sewer pipe, 

additional characterization of this pipe will be undertaken. These activities will include use of sewer 

locating techniques {e.g., video inspection techniques) to identify the path ofthis storm sewer pipe as well 

as inflow locations. Tliis information will enhance source evaluation for the; southem portion ofthe PEO 

site as well as characterization of the iiifluences of the Bell Temiinal facility on the downgradient PEO 

property. 

2.2.6 Additional Source Control Evaluations 

In its October 2004 letter, DEQ requested additional investigations to support a source control 

evaluation, including investigating the riverward extent of the free-phase product, identifying potential 

discharge areas, and performing verification sampling of shallow, groundwater and/or sediment. 

In addition to the site-specific data that have been collected by Schnitzer, this task will also 

include reviewing deepwater river sediment and beadi sand data, that have been-collected near the PEO 

site during investigations of the Portland Harbor Superfimd site. These dau include results fi-om an 

investigation of river sediment within a 6-miie stietch ofthe Willamette River, including several sampling 

locations near the PEO site (Weston, 1998). In addition, in 2004, the Lower Willamette Group (LWG) 

collected beach samples from the vicinity ofthe PEO properiy. 

As discussed with DEQ, this task of the Work Plan will include reviewing available data from 

tiiese investigations that are relevant to evaluations of tiie PEO site. This review will include 

consideration of felevarit Screening Level Values (SLVs) that have been identified, by DEQ and the U.S. 

Enviroiunental Protection A.gency (EPA) in the Portland Harbor Joint Source Control Strategy dbcvanent 

(DEQ and US EPA, ,2005). The relevant data and observations will be summarized in both text and 

figures. It should be noted that caution must be exercised in interpreting the results of the sampling data 

colleclsd, from the river and adjacent sediments diie to the presence of multiple contburidihg sources, of 

many river contaminants. This issue is-particularly important for chemicals With a multitude of potential 

sourceSi such as PAH compounds and petroleum hydrocarbon compounds. As discussed with DEQ in 

our January 2005 and May 2006, meetings, following evaluation of these, data, the need for and nature of 
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any additional data collection to fill any remaining data gaps in the vicinity of thc PEO site will bc 

assessed. 

2.3 Additional Site Characterization - Central PEO Site 

2.3.1 Technical Considerations in Collecting and Interpreting TPH Data 

In its October 2004 letter, DEQ requested additional sampling ih thc central portion ofthe PEO 

site. Although DEQ's requests focused on groundwater data as the basis for fiirther characterizing this 

portion of the site,, as discussed below, yarious technical limitations in TPH data fbr groundwater may 

hinder accurate interpretation of such datai, particiilarly for diesel-range and heavier hydrocarboii 

compounds. Moreover, the interpretation of such groundwater data may be enhanced by consideration of 

other type's of data and contextual infonnation. Thiis, as described below, the types of data that wiU be 

collected from the central portion of the PEO site include soil and product analyses, as -ivell as the 

groundwater sampling requested, by DEQ. This combined suite of data will more effectively support 

achievement of DEQ's stated objectives. 

Grreat care must be taken iii evaluating groundwater results for PAH and TPH compounds 

because such results often do not represent actual groundwater quality. Instead, the results often reflect 

tiie incidental incorporation into the groundwater sample of NAPL or particles onto which PAH or TPH 

compounds are adsorbed. If NAPL is present at the water table or if the smear zone is con1amina[ted with 

these parameters at a given well, then the results ofgroundwater samples, collected froni that location will 

likely be highly variable. Moreover, the groundwater sampling results at such a well are likely to reflect 

the precise sampling techniques used to collect the sainple inore than tiiey reflect true groundwater 

quality. 

These factors are of less concern for the volatile fraction of TPH (/. e., GRO or Volatile Petroleum 

Hydrocarbons (VPH). Many ofthe constituents of lighter petroleum products (e.g., gasoline) are much 

more soluble than the constituents in heavier products. As a result, more representative data generally can 

be derived from analysis ofgroundwater for GRO or VPH (Cline eta l , 1991). in areas where NAPL is 

present on the water table, however, incidental incorporation of NAPL or sheen material into the sample 

container would introduce variability into the sample results and would confound interpretation of the 

groundwater results to the extent tiiat volatile compounds still are present in the NAPL. 

•2C2017 
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f TPH (GRO or VPH) in 
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Monitoring wen ius« 

As requested by DEQ, three additional monitoring wells (MW-19, MW-20, and MW-21) will be 

instaUed in the central portion of the PEO site to provide supplementjil infomiation regarding the extent 

of contamination in this part ofthe site. These wells are shov̂ n on Figure 6 and are described fiirther 

below: 
• MW-19 to delineate 'die extent of groundwater contamination downgradient from the 

fonner waste water treatment plant 

• MW-2Q to identify the presence bf free-phase product and groundwater condition nea;r 

the fomier diesel aboveground storage tenklocations 

• MW -̂ll to evaluate the extent of groundwater contamination in the area to the south of 

Tiine Oil's BcU Tenninal feciUfy 

These additional monitoring wells will be installed using the procedures presented, in Section 2.2.1. In 

previous communications witii DEQ, two other locations had been considered for additional monitoring 

wells. As described in Section 2.3.3, one of these locations will bc iiivcstigatcd using a soil boring (i.e., 

PB-8) to further characterize this area (and the option wiU be retained to complete this boring as a 

monitoring well if elevated TPHis observed during boring installation). At one other location considered 

for further investigation (shown as PW-C on Figure 6), no fiirther investtgation will be conducted because 

of its close proximify to existing monitoring weU MW-06. Thus, the proposed location would not provide 

significant additional information regarding the lateral extent of groundwater contamination in this area. 

23.3 Soil Boring Installation 

As illustrated in Figure 6, six soU borings will be drilled with a Geoprobe driU rig to better 

characterize the lithology and contamination along the Bell Terminal-PEO sits border Qjorings PB-1 to 

PB-6).̂  Another soil boring (boring PB-8) wiU be installed to characterize the northern extent of the 

contamination in tiie central portion of the site. As described in the SAP, aU borings wiU be logged 

-11 !.„ r-nmrileted as a moiviKSring well and soil boring.PB-"? 
"'ocauon MW-21. 
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continuously and soil will bc ficld-scrccncd at regular intervals.* Soil samples will bc collected from thc 

capillary fringe zone and submitted for chemical analyses. Consistent with pre-vious monitoring programs 

at the PEO site, these samples will be analyzed for VOCs (using EPA Method 8260B), PAH compoimds 

(using EPA Method 8270 SIM), selected metals (using EPA Mefliod 60i0), and TPH compounds (using 

NWtPH-Gx, NWTPH-Dx, and NWTPH-HCID metiiods, or equivalent). Similar soil samples and 

infonnation wiU be collected during the installation of momtoring well MW-21, Shallow groimdwater 

samples will also be collected froth the borings ahd subjected to TPH aiialysis. More detailed 

finigeiprihting. analyses described ih Section A.2.2.2 of Appendix A will be performed only if the 

coordiiiated sarhplihg with Tirrie Oil is undertaken (as described iii Section 2.3.4). Sections A.2.6,1 and 

A.2.6.2 of Appendix A present thc soil and grdundvvater sample norncnclaturc that wiU bc used for thc 

additional site investigation worii. 

2.3.4 Coordinated Sampling witb Time Oil 

DEQ recognizes that activities associated with storing miUions of gallons of petroleum products 

on the upgradient Bell Terminal for more than 50 years may have contributed to groundwater and. 

cj^iillaiy fringe zone soil contaminatibh on the PEO propertj' (DEQ, 2004). Accordiiigly, DEQ has 

requested that,coordinated sampling activities be cbndiicted on the PEO airid Bell,Terminal properties. To 

address this requestj this Work Plan includes tasks that would be undertaken in a coordinated sainpling 

event for both properties. These efforts will only be undertaken if the coordinated data can be coUected 

for both properties. 

Specific tasks to be conducted in this part ofthe investigations include the following; 

Collecting one coordinated round of water level measurements. These measurements 
will be conducted during the upcoming PEO fieldwork or during one of the quarterly 
groundwater samplingevents, depending on coordination outcomes with Time OU.̂  

Collectir^ a coordinated set of capillary fringe soil samples (and product samples, if 
available) and conducting fingerprinting analysis using the fingerprinting methods 
described in Section A,2.2.2 (Appendix A) or, at a minimum, using consistent analytical 

* Field screening of soil from soil boring locations being considered for completion as monitoring -wells -will include sheen 
.testing as described in Appendix A.(i.e., locations PB-6 and PB-8 in the central ponion ofthe PEO site, and PB-11, PB-12, and 
•PB-13 iil thc southern poitiori of the PEO site).- Soil samples from location MW-21 -will also be subj(;ctcd to sKccn testing 
hecaiLie information from this .samplinglocation will be asedto determine whether soil boring PTl̂ T is in.stalled. 
' As discussed in Section 2.2.1, grouiidw'ata- levels will be measiued at aU inonitoring well locations on the PEO site to provide 
baseline data for evaluating the new PEO inonitoring -well locations as -\\'eU 9S to provide the PEO component of the coordinated 
.data for assessing jxitenlial impacts from Time Oil's-BMl Terminal site. "The PEO data. wiE be evaluated in cohjvihc'tion with 
groundwater data collected by Time Oil for thc monitoring wells located on the Bell Terminal. 
202017 
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. tn be included in tiiis coordinated 
The locations to bc incmu 

(„«sid.alpe».l=-«^vd"caA"»sassoeia.«l 

. o . o » , » b e » . — . P ^ - ^ — : , ^ . ^ . e e s , . . . . . ^ - ^ ^ ^ » 

Associates, 2006), ^ At a minimum, documentation of 

„ „ « t s,»h san,>les ou^de °^ a ^ « . i „ d g e disposal may b ^ ^ , ^ ^ ^ ^ ^ 

^ ^ „ , l e a . - . - » ^ » - - 7 - ° ' ; ^ , , , p,rt « eaeb of * e « > - l a * e » d fi.e - ^ ^^ 
, , „ „ . r i „ s s b o u l d b e i - « - - ^ ^ ; , „ , ^ , . „ ^ . s o i l b < M * 

„ * e Bell Xennibal * " * . ^ ^ ^ ^ ^ ^ U t y do«npadi«» " ' - ^ acce. ^ « ^ - ^̂ ^̂  ^ ^ ^ 

, . ^ . e s . » , < - . - . ° ; ' - J * J : : ^ , ^ , , ^ a b e c 0 . 1 e c l e d * ^ ^ 

Schnitzer WlU v^orkwitii DEQ an 

sampling progr^-
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3 Management Plan 

3.1 Schedule 

The proposed schedule for implementation of the additional PEO site investigation activities 

includes: 

Submittal/Scope Activity Date _^___^__.___ 

Final Work Plan Submitted to DEQ during the week of July 31,2006 

Initiation of Site Activities Within 30 days after DEQ approval of final Work Plan 

Scope of Work CuQiiie for Witimi 90 days after coinpleuon of field woik 
Ad(Jitional Source Contrai 

Evaluations 

Draft Report Witiiin 90 diays after coinpletion of field work 

Final Report Widiin45 days after receipt of DEQ comments on the draft report 

If necessary, a supplemental vvork plan for additional samplmg to support the source control 

evaluations discussed in. Section 2.2.6 will bc submitted to DEQ for review and approval. As necessary, 

additional work plan elements will be processed according to schedules negotiated between Schnitzer and 

DEQ. 

3.2 Project Team 

Schnitzer's technical project team consists of: 

• Tom Zeleiika/Sclmitzer - PEO Project Manager 

• Jim Jakubiak/Schnitzer - PEO Technical Project, Manager 

• Catherine Petito Boyce/Gradient - Lead Consultant 

In addition. Gradient will direcl subcontractors selected by Schnitzer to perform the field tasks. 

Tlie selected subcontractors will be finns and individuals with the requisite techitical expertise to conduct 

their particular work scope. 

•202037 
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3.3 DEQ Communicatiions and Reporting 

As required by Section Vll of Attachment B to Schiiitzer's Voluntary Cleanup Agreement, 

quarterly reports will be submitted to the DEQ by the 15* day of the. quarter following the reporting 

period. The quarterly reports shaU summarize tiie activities performed, sampling data collected or 

received, problems encountered or resolved duriiig the previous quarter, and activities planned for the 

upcoming quarter. 

202037 
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Gradient 
C D H P O R A ' I D N 

Collaborative Role of URS Corporation 

This work plan was prepared by Gradient Corporation in collaboration with URS Corporation 
(URS) on behalf of Schnitzer Investment Corp. (SIC) to support evaluations of SIC's Premier Edible Oils 
site. URS has collected, compiled, documented, and interpreted the geological data available forthis site, 
and has t:bntributed to, reviewed, and concurred with the geological interpretations presented m tiiis work 
plan. 

URS CORPORATION 

"PrnxM. ^ . M c ^ 

Don Coberley, RPG 
Senior Hydrogeologist 
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Modified EPA Method 8270: GC/MS SIM providing data on sterancs and tritcrpanes 
(collectively known as biomarkers). 

Table 1. Soil Sample Collection,Preservatioii, and Holding Times 

Method 

NWTPH 

iiiii 

0^lii0ii:0 

mi!̂ immii0i 

l:̂ m:00Z0Zi 

•iSjM000i0 

Container 

"VOC vial or container; add 15 g 
to 40 mL vial; 2.'! g to 60 ml. 
vial. 
4-oz (120 inL) 4-/-, wide inouUi 
amber glass jar with Teflon-lihed 
screw cap. 

Preservation 

1 mL methanol per 1 g soil 
(+/-25%);co.olto4°C. 

Cool to 4T. 

Holding Time 

28da5-s. 

E,\liacl witiiin 7 
days', analyze extract 
within 40 days. 

Note: 
The offsite lahomtoiy yiillprovide coniainer.t. 

Section A2.6.1 Soil Sample Nomenclature 

Consistent witii the soil sample nomenclature described in the SAP, the following nomenclature 

will be used for the soil boring samples collected from the PEO property in this phase of tiie 

investigatiofls: 

xx-yy-dd-tt 

where 

XX = the fype of sample with: 

GP = Geoprobe™ sample 

yy = the investigation identifier, with: 

PB = PEO boring (fbr aU soil samples collected from the PEO site in this phase of tiie 
investigations) 

dd = the depth from the existing ground surfece to the middle ofthe saraple interval, in feet 

(e.g., for a sample collected from 17.5 to 18.5 it bgs, d=,18). 

The thickness of tiie soil sample collected -will be detailed in the field notes. 

dd can include a decimal point (e.g., dd could equal 12.5) 

tt = The sequential sampling location number corresponding to the sample locations identified 

in Figures 5 through 7 {e.g., for sampling location PB-1, t = 01). Duplicate samples will be identified in 

the field notes and will be assigned a unique numerical identifier for t. 

.Appendix A_Add5.i4uo SAPjwixt: p]an_adiiial 
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If thc coordinated sampling -with the Time Oil property is undertaken, yy for any soil samples collected 

by Schnitzer will equal BT (for Bell Terminal). 

Section A2.6.2 Groundwater Sample Nomenclature 

For Geoprobe™ samples, the following nornenclature will be used for groundwater samples 

collected from Geoprobe™ borings: 

GP-yy-tt 
where 

yy = the in-vestigation identifier, with; 

PB = PEO bormg (for all Geoprobe™ groundwater samples collected from the PEO site in 
this phase ofthe investigations) 

tt = The sequential sanipling location niunber corresponding to the sarnple locations identified in 

Figures 5 through 7 {e.g., for sampling location PB-1, t = 01). Duplicate samples will be identified in the 

field notes and wiU be assigned a unique numerical identifier for t. 

If the coordinated sampling with the Time Oil property is undertaken, yy for any groundwater samples 

collected by Schnitzer from Geoprobe locations will equal BT (for Bell Temiinal). 

For groundwater samples, collected from morutoring wells (including quarterly monitoring 

samples), tiie following nomenclatiire will be used: 

MW-tt-nnnnnn 

where 

tt = The sequential sampling location number correspondmg to the sample locations identified in 

Figures 5 through 7 {e.g., for sampling location MW-T8, t = 18). Duplicate samples will be identified.in 

the field notes and will be assigned a unique numerical.identifier for t. 

nnnnnn, = date sample collected {e.g., for January 15, 2006, t = 011506) 
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DRAFT 

TIME OIL NORTHWEST TERMINAL 
CSM Site Summary - Apperidix A-17 

L 

TIME OIL NORTHWEST TERMINAL 

Oregon DEQ ECSI #: 170 

10350 N. Time OURd. 
DEQ Site Mgn Tbiii Roick 
Latitiide: 45.6161° 
Longitude: -122.7832° 

: Township/Range/Sertion: 2N/lW/34,35 

River Mile: 4 Ekst bank 

LWG Member |E|Yes D N O 

Upland Analytical Data Status: ^ Electronic Data Available Q Hardcopies only 

1. SUMMARY OF POTENTIAL CONTAMINANT TRANSPORT PATHWAYS TO THE 
, :.,...:. RIVER. ,.: 

The diiirenf imdoslandirig of the transport mecHioiism of cbntamiiiahts frotn the uplands portions ofthe 
Tiiiib Oil site to the iiver is siimmaiized in tlus section and Table 1, and si^portetf in following sections. 

, i : : . J l . % Z ^ • :i 

• : . : . : ; Litilel t6 ndbv6rMd tT^ispoit of cotitaitiinahts Via solleiosion^^ 
•' • Termihial;(Tertnl^^ Thetimk ferms aire siiiroundedbyconfeiiimentwalls^^ Mostof 

• '' the other keas of tiie site within the forriier taitiifalbperatfohs arras are piayed or covered with 
gravel fill arid stormwater mainly ihfiltraites the ground. Any stoimwater fuhbiBf is collected in 
the stSrindniin or treated at the oiisite wastewater treatiiiaifsystem: N6 spills or releases to the 

'•' • surfede Will bcciu-in flie fiitiire because the temiinal is no ^^^ 
'•'•''-'' 2004); • • . . ^ • < , : . • • : . • . - . . . • ; • ; ; . : , . •', -̂  

1.2. R i v e r b a n k E r o s i o n 

The rivobank is outside tiie former operation areas ofthe terminal: tiierefore, no riverbank 
sediments have been exposed to materials formi^ly stored or handled at tiie tominai; Asphaltic 
concrete riprap placed at the adjacent Schnitzer properfy has eroded and moved do'wnstr^m onto 
an area ofthe Terminal riverbank. 

I 

1.3. Groundwater 

Groundwater flow direction in the upper and lower groundwat^ zones at the Terminal is toward 
the Willamette River (Landau Associates 2004). Consequently, there is a potential for dissolved 
chemicals in groundwater or LNAPL from the Main Terminal tank farm to be transported to the 
river by groundwater flow. Because seeps have not been observed in the riverbank adjacent to 
the Terminal, groundwater likely discharges to the river below the water line. Additionally, the 
east-west trending storm drain could historically have provided a preferential pathway for the 
transport of pentachlorophenol (PCP)-impacted groundwater originating from the wood tireatment 
product formulation source area to the river, however, captiire of shallow groundwater with the 
groundwater intercept system installed in tiie storm drain line (and the proposed use of in situ 
cheniical oxidation in the PCP plume areas) provides capture of contaminant migration in 
groundwater from this source area to the river (Landau Associates 2004). 
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1.4. Di rect D ischarge (Overwater Activities and Stormwater/Wastewater Systems) 

There is one stonnwater out&Il at the Terminal which discharges to the Willamette River. 
Stonnwater from the Terminal entrance area, the low topographic area east of (he rail spyr̂ -atid -: 
the eastem portion ofthe property (East Properfy) is collected into tiie main storm drain Ime lbr 
discharge into the Willamette River via this private out&ll. Time Oil has a general NPDES 
pennit for industrial stormwater discharge. Based on detections of PCP in water collected frora 
the storm drain m (placeholder), it q>pears that, historically, upper zone groundwater 
infiltrated into the storm drain. A groundwater intercept system was installed in the storm drain 
in October 2002 (see Section 11.2). 

Stormwat^ firom the industrial areas of the terminal and wastewater from the curreiitly operating 
groundwater remediation systems are collected and treated at an onsite wastewater treatment 
system before discharge to the Cify of Portland POTW. 

1.5. Relationship of Ufiland Sources to River Sediments 

See Final CSM Update. 

L 6 r Sediment Transport i i«iM*f:: 
The Time Oil property is located along the east bank ofthe river at approximately RM 3i5, aoross 

; wdjust upsfream of tiieMultapmahChsum The o^hpre diannel area in this re^oiiis 
: ̂ . V characterized as traiisitional/depositional in the Portland Harbor Work Plan based on the 

sediment-profile and time-series bathymetry surveys (Integral et al, 12004). The Sediment Trend 
Analysis® results suggest tiiat the eastem half of the river ti^'is-indyiikriic^uilibrium, while 

: ' the.western portion: alternatively experiences both net accretion and net.erqsiotL. Time-series 
; / V bathym^c change dataover the 25-mpnfliperiod from Januaiy 2002 tiirougj^February 2004 

: (Inlegral aod DEA in prep.) show that the chaimel slope between t^^ 
• NAyD88-.contours just off of the site is predominately erosional (scour up to, I foot in extent). 
V Be^qnd the r-30.contpury tib^e chamiel en'vironment offshore of the site by.andlarge shows no 
i elevation change oyer, this measurement period. No bathymetric change da,ta is available above 

the -̂ 10 foot NAVD88 contour immediately adjacent to the pn^erfy due to limited survey vessel 
access. 

2. CSM^SpTESy^^ 
r. Date of Last Revision: September 17̂  2004 

-V 
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A. 

Source^Ceftta>l' 

ROD* 
RD/RA 
NFA 

D 
D 

^OQJ •%i^lB^^-^'^^ 

f^mm M i P Q ^ ^ m H m -.avf' lO^te ' 

t̂ ifat dieaitad o5a4^eit46rsli^ow'gdil-and'&x)uaiawit^^<^i9[tftg 

Cenditioii^ j^dtlstriM tise Mly) fbt kst©m;2l acrfes of f)r0|i^i 2p3 
13§T ̂ ^^scjiii^^ ; i 0 ' ' 

DEQ Pbrtlaiid Ha^ot SiteRanlarig (Tier 1,2, or3): 2 

4. SITEOWtfeRHlSttSRY 
f [Primary Source: DEQ 2004, 1999; Landmi Associates 1993. 2004] 

L 

Qwn«r/Q^niaat 

Norihwest TefeiiinS do.'(owner) 
Time Oil Co. (qp^ator) 

Type of Qpi^ration 

Pebbleura pfbducts handlihg andTstorage 

Years 

1943-present 

) ers any Wood treatmrat prbducte storage waii formulation 1967 to 1982 

Crosby & Ovaton Waste oil storage 1974to 1989 

f 

5. PROPERTY DESCRIPTION 
The, Time Oil Northwest Tenninal is a former bulk petroleum storage and transfer fecilify owned by 
Norihwest Tenninal Co. and operated by .Time CHJ Co. (Tiine Oil) since 1943. Time Oil ceas«l 
operations at the Tenninal on October 31,2001. "Vb/b &cilify is located in tiie ihdustrial^ed Riy^ate area 
of nortii Pordand, Or^on. The Terminal is bordered to flie east^d soiuth by heavy indtistrial cotnplexes, to 
the north by heavy industiial property and Port of Portland undeveloped properfy, and to tfie west by the 
Willamette Rivo:. T^e Tenninal is ^proximately 52 acres in size and is graidrally flat with an average 
land surfrice elevation of about 28 fr above mean sea level (MSL). The Tmninal is enclosed by a 
tCTminal-wide chain link fence and actxss iis throiigh tfifB main gate at the tCTminatibn of Time Oil Road. 
Current and historical land use for the terminal and flie adjacent properties is priniarily industrial [heavy 
indii^al (IH)], . , 

Within flie Termmal, fliere are several features fliat are distingitished by historical operations [see 
Supplemental Figure 2-1 from Landau Associates (2004)]: 

• Maui Terminal and Bell Te'trnmal tank farms,; including 21 aboveground storage tanks (ASTs) in 
flie Main Terminal tatik farm kea and 10 ASTs iri tlie Bell Terii^^ 
(ania iange from 3,d(k) to 8d,006 btoeis ill size. Historic^^ 
products, including gasoUine, diesel and eflikiiol. Ciirrently, all tanks are enqrty except fiir one in 
the niain tarik farm area, which is i i s^ to store wastewater prior to t r e ^ 
wastewater tteatment system. 
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• 

• 

Fonner ASTs used for storage of aviation gasoline (two) and butane storage (one). TTie tanks are 
currently empty. 

Former pefroleum transfer and receipt facilities, including above and below ground piping, 
. product receipt facilities via rail, truck, artd vessel, and pirbduct distribution facilities via track 
and rail (three loading racks), and via marine vessels (a 380-ft dock in the Willamette River). 
None of these fecilities are still in use. 

• The wastewater treatment system (WWTS) used to trcatTerminal stormwater runoff for the 
mdustrial portions of the Terminal, investigation wastewater (e.g., development and purge water 
from monitoring and recoveiy wells), and remediation wastewater (e.g., groundwata fix)m the 
groundwater interim action systeni) before discharge to the sanitary sewer line along Time Oil 
Road under pennit with the City of Portland. Stonnwater routed to die WWTS originates from 
former industrial areas of the main part of the Terminal. 

• Storm drain lines consisting ofthe main line running east-west ^cmg the length of the Terminal 
about 160 ft north ofthe southem property bouiidiaiy! Storhlwater from the Tenninal entrance 
area, the low topographic area east ofthe rail spur, and the undeveloped eastem portion ofthe 
propCTty is collected into the main storm drain line fof dischaige into the Willamette River. In 
the fail of 2002, a groundwater intercept system was installed within the east-west trending storm 
drain to captiire groundwata infiltrating into die concrete stoTittdiaiii line. 

• Subsurface utilities consisting of thousands bf fê et of pipeline underlying the facility and adjacent 
areas, including public utilities (e.g., electrical and water) and private utilities (e.g., hydrant 

,̂  lines). All product lines'were flusbied'and cleaned upon cessation of opeiations at flie T^ 

• Entrance, former offlce, warehouses, and equipment maintenance area. 

; - The Teiminal leased a small submerged area from the Oregon,Department of State Lands in 1993. An L-
':; shaf)^ area at the end pf flie loading dock was used for containmsit boom storage between June and 

Aiigiust of 1993. 

6. CURRENT SITE USE 

All tenninal operations ceased on October31,2001. Current site tise is solely fPr oversight and 
, cpmplisuice monitoring for the groundwater r ecov^ Thepre-

2QQ 1 &cilities are still present, but liaye been deconuniissipiiedL DentoUtion Pf die tomihal is planned. 

7. SITE USE HISTORY 

Prior to deyelppiment ofthe property by Time Oil Co in 1943, the prpiwrty was undeveloped river 
, flopilpLun, as shpwn in historical aerial phptpgraphs. The photographs dp not show any indication of 
surface water bodies on the property prior to development It is assuihed that dredged fill material was 
placed into this area around the tum ofthe 20*'' centufy, based on the siniilar practices alorig the river, but 
there is TLO dociimentation of the specific datbs' 6f this activity. The Main tatik ferm was initially 
constructed in 1943. From 1943 to 2001, the Terminid was operated by Tune Oil as the Northwest 

V.: .Tenjpalgptrpleum products facility. Dumg this perip4 the.Teririind was used for the receipt, sto^^^ . 
,,,„,, and (^sttibufion of petroleum and pefroleuin-related piroducts., I|etnileutnprod^^ received and 
.;̂  -,; distributed;at the Ten^ via rail, tmck, and marine?,yessel (a 380Cft4pck iri &e Willamette River). 

, H^pricaJly, Time Oil leased tank space to Crosby &Q'vertpii. fof stbi^igeipifwas^ from 1967 to 
1982,jflie Koppers Company leased tanks and property at tiie Terminal fbr.the ifoimulation and blending 
ojfPCP-containing wood tteatment products. 
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irn^cEs A'ND c o p ^ - ; l »?i; • ^ ^ . - i 
ppteutial upUtfjjiatidsg^t^jer^i^s^^ite^^ ^ . ^ 

l ^ p shpwn on S ^ i ^ m ^ t i J ^ i p t ^ ^ ^ ^ ^ i ^ ^ s ^ l Q ^ n 
>#1 for the tennifi|l i$ p p ^ ^ ^ ^ K w ^ f f ^ f ^ V l w f i , 

"'p^.d^eusstoJj. ^ ^ 1 

Fiyp areas pf ttie ferminai pre eonsidergtj to be historic spurois fpj.ipontathili^n^in soil only or in 
soil and grbiMdwater. These are4s include: 

Forwier penta^hlortphenol mmng ftrea whgre specwlty 5̂ ^ 
P43P iltyadaus fermuWoias (tj^ieaify with p e ^ i e ^ 

MiSMcludesflie'£}ntak'PGP warehouse iM^^iei 'kdiM Pf ̂ f^^'d^piisg (fpii£teriy 

a&diî ŵsymwm ma^m^mmsmm, mm vr̂ mimvf̂ ^W f̂zl̂ aim îy 
^ d t o p ' o f s ^ U wefeietiidv^frbihiie PC^'ndMg area 1̂  l§80.tod#|^ilij|ii9s i e 0 b ^ 
bdow. DiJriiiig a soil removai action in fell 2d02, a total of 9}6$5 tons olhii§il,'i6bludihg fe 
stockpile, and about 5,700 additional tons of PCP-impacted spil, pxcavat̂ ^drl̂ m the mixlag area, 
were removed for offeite incineration and disposal. Residual concentiatipn§ pf PCP reipiii in 
soil in this area at depths below 13 ft BGS (die approximate water table). Re|e?Bes to the soil m 
this^aiea resulted in! grpundwater contamination in the upper and lower alluvial wafer-be^jng 
zones. . . - , , , , , 
Bulk p6trplettm storage temtiiikls, MdihP^i^altihd Bell Teaminil'^rikMms, whicli 
include 21 aboveground storage tanks (ASTs) in, itj|| Main Terminal tank fenn are^ 10 ASTs in 
i£ie Bell Terminal tank &im area andassociated petroleum transfer, receipt, and related frKnlities. 

, TTic storage tante range fit)m 3,db() to 80,000 bmrels in size. Cunendy, all tanks are eiiipfy V 
except for one in the main tank ferm area, which is used to store wastewater prior to treatinent at 
the Pnsite wastewater treatmoit systeni. Releases in the Main Terminal have resulted m .,: 
grpundwater contaminatiPn at levels of concem in the upper and IOWCT allu'vdal water-bearing 
zpne^. Releases in the Bell Tenninal have resulted ini groundwater contaminatbn at levels of 
cpDiC|E$ni in die t^per zone only. 

Fprmer Crosby & Overton tank area located directiy south of the former PCP mixing area 
whiere waste oik were previously stored in two ASTs. The tanks have since been removiid from 
this area. During a soil removal action in fall 2002 (m conjunction with the former PCP mixing 
atea),\8l9 tons pf polychlorinated biphenyl (PCB) and carcmogenic polycyclic aromatic 
hydrocarbon (cPAH)-impacted soil were excavated from this area for offeite thermal tteatment 
and disposaL Contaminated soil within this area was removed to levels below the cleanup action 
level of I mg/kg and groundwater was not impacted by spil concentrations in fliis a i ^ ,. 
Therefore, this area is not a historic or current source of Cohtaminadon via groundwater to tfa6 

: river (Landau Associates 2003a). 

Fciriner soil stockpUe area where approxiinately 4,000 tons pf soil that was excavated from flie 
forriier PCP mixing area in 1989 or waStraffisferredfrPm the easterii portion of feepfope^ 
diiring; interuh removal actions in 1996-1997 was teiiipbiarily Ibcated. The stockpile wkS located 
sbudiwest of flie'fonner PCP mbcinglirea tuid iiprfli of an inactive soil tireatrtieht area. The 
former stockpile was removed arid itibiiierited arid disposed offeite diiring soil removal actions 
condiJicted in fall, 2002. No current source reinains irt fliis area. Because the soil stockpile was in 
a managed area (lined, bermed, and covered), this area is not a historic or current source of 
contamination to the river (Landau Associates 2003a). 
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East Property consisting of approximately 23 acres of undeveloped land located in the eastem 
portion ofthe facilify is an inactive and currently and historically undeveloped area. In 1996-97, 
over ninefy 55-gallon drums and approximately 500 tons of soil and debris consisting of PCP-
reldted wastes that originated from PCP formulation activities conducted within the fonner PCP 
mixing area were removed and disposed offeite. In 2002, a remedial action for the East Properfy 
resulted in tiie rempval and disposal of 1,732 tons of cPAH-inqracted soil mmnly resulting from 
historic road oiling. Groundwater concoitrations demonstrated diat the soil to groundwater 
pathway had been effectively eliminated and that there is not a cunent or historical threat to 
ecological receptors in the riv^ (Landau Associates 2003b). A conditional (industtial use only) 
Np-Further-Action (NFA) determination for the East Properfy was granted to Time Oil by DEQ 
on November 24,2003 (DEQ 2003). 

8.2. Overwater Activities I Yes D N O 

A dock extends approximately 380-ft into the Willamette River from the tominal. During the 
poipd of Tenninal operation brtwe«i 1943 to 20dl, die dopk was used for die mooring of tanker 
ships while transferring petroleum j»oducts to pipelines located aa the dock. No overwater spills 
pr releases havebem documented or reported during overwater activities. The dock is currently 
not in, use. 

Placeholder: Information about the owner having and exa-cising a statutory right to an 
overwater facility. 

8.3. Spills 
KndWit br documented spills' at the Time Oil Northwe^ Teriniiial were obtained from Time Oil 
or DEQ records. These spills are summarized below. 

' ' 1 < . • > • • ' . ' - . . 

'•^"Date - ' 

197iS-' 
.(• - f i^v in- :•: 

199d 
- : - ' • ' " 

1994 

;:1999 n; 

MateriaKs) 
' Released 

Diesel 

Ethanol 

Unleaded Gasoline 

.:-=, Ethanol 

' , ' • • - • • - , , • 

Vpluinie 
SpiUed 

uiiknown 

-500 gallons 

1300 gallons 

2,479 gallons 
(suspected) 

• 

SpiUSurface 
(Rravei, asphalt, seiver) 
Soil ih bermed area 

Soil in berined area 

Soil ih bermed area 

Subsur&ce soil 

1 

Action Taken j 
(yes/no) 

Yes - free product recoveay and 
soil removal 

Yes - Product and groimdwater 
recovery 

Yes - Pro<fiict recovray and 
long-term groundwater 

monitoring 
Yes - Installed recovery well 
and conducted groundwater 
monitoring; no product ever 

observed | 

% PHYSICAL SITE SETTING 

Numerous subsurface investigations have been completed af the Tiriie Oil Northwest Terminal since the 
late 4980s.,, &cplorations include test pite, spil and direct-push borings, monitoring wells, groundwater 
p&cpyery wells, (vertical and horizoiital), and w Jr//M chemical oxidation (ISCO) injection wells. Currently, 

,,/, dierkare 35 upper zoi\,e monitoring wells, 32 jpwer zone mpnitoring wells, two upper zone recovery wells 
(one yeitical, one horizontal), one lower zone recovery well (vertical), and 8 ISCO iiijcction wells. The 

,.•;; fpllQwing informatioii on the geplp^cand hydrpgeplogic cpnc^tual site mbdel is summarized from the 
,.. Pha?e,.lil Rl report (tandau Associates 2004) Well locations are shown on Supplemental Figure 2-1 

(Landau Associates 2004) of Attachment A. 

„,>>• 
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Ri^f^^ fropithe ̂ ^SM^ace borings indipate that the general ;sil^5tt%tjgi^hy from the ground 
sun^edownwa^dcpiisists ofthe followitig: : < 

• FfatetornfediUmsMid(fillandshaliPwdluviiim)-(uppk'groUndwat^zone) 

• Silt/Sah(|y$i]t--(con£mngtumt) 
• Fine tp medium sand/silfy sand with-Hftdtiple discontinuous interlayers of silt-(lowM 

groundwater zone) 

• Fine to medium sand - (deep sand unit) 

The stratigraphy at die site is dq)icted in die CTOSS sections on Figure 2 and Figures 6-4 and 6-8 
(Landau Associates 2004) of Attachment A. 

i9|.i2. Hydrogeoldgy 

/.-k^. Based on similar geologic soil types and hydrogeologic characteristics, four jnincipal near-
sur&ce hydrogeplo^c units have bedi identifled at the TeimiriaL In descending order fit>m 
ground sur&cej diese units include: 1) an upper zone, 2) a confining uiiit, 3) a lower zone, and 4) 
a deep sand unit As desaibed inthe following sections, depending on the continuify of die 
confining unit, flie hydrogeolo^c uruts cau act as distirict aquifer units widi uiiconflned 
conditions in die upper zcme. arid coiifihed tb senai-«pnflned chara<^risti 
act as a single unconfined aquifer (beyond the extent of the confinirig unit). 

Upper Zone: The upper zone £5 an unconfined alluvial aquifor fliat is discontinuous in areas 
/ ' '^^ . 'w*ere the Imderiyiiigcorifihmg unit is absent (c.g., toward the y^U^^ 

upper zone is defined by die shallow water t^^ 
fluctuations. The base ofthe upper zone ranges from Idto 20 |t bgs. The average saturated 
thickness ofthe upper zone varies from less than aboiit 1 ft along tiie confinii^ unit boundaty to 
slightiy less than IS ft at wells located in the M m Tenn^^ The variability in 
the upper zone water levels and, thus, the Jsaturated thidciiess of the zorie, generally is 
characterized by seasonal h i ^ water levels in die winter and sjning arid seasonal low water 
levels in die summer and fall Currentiy, there are 45 shallow wells and well points (including 
eij^t ISCO morutoring wells and two recovery wells) at die Temunal installed widiin die upper 
zone. 

Confining Unit: This cbnfiliing imit is comprised maiidy of silt and kppears to act as a confining 
or semi-coiifiiiihg Ikyer fpr tiie lower zone. The silt unit bpiisistebf'material that is characteristic 
of natural river overbaiik deppsits, is heterogeneous and varies in tfaidmess across die site from 
less than 1 ft to about 30 ft.' Tnhe confining unit is thickest in t he^ tdB p̂ortion ofthe Main 
Tenninal and the Sell Teniiinal, and thihis as it exterids Westward iri the Main Tenninal and as it 
extends southward in the Bell Tenninal. In the weisteiii portion of die Main Teniiiiud, as die 
confining unit becomes thinner, it eventually becomes discontinuoiis layers of silt and no longer 
acts; as a confinmg unit between the.upperand lower zones;. The, approximate boundary ofthe 

.: . : :extmt of the continuous confining vmit is sho 
uppermost boimdaty ofthe cpnfininglayer is encountered at about 16 to 20 ft bgs (8 to 13 ft 
elp^^oUj MSL). Where the silt layer is not present along the westem portion of the Main 

-Terminal, the uppw2»ne does not exist and &e lower zone acts as a single u^ 
,-;,.•;,: groundwater zone, ; ' .,.;,,•.,,<.••- ,,;-,v •-,,-, •'- ;•, •, ,«- -:• 

Eowei* Zk»ne: The lower zone occiirs iri iiiterlayeredHvercha^ 
material is characterized by gray, fine to mediurn, sand to silty sand with itiultiple discontinuous 
interlayers of silt up to 6 ft thick. In areas where the overlying confining unit is present, the 
lower zone generally displays semi-confined to confined aquifer characteristics. In areas where 
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the confinir^ unit is absent (i.e., westem portion ofthe Main Terminal), the lower zone appears 
to act as a single, unconfined aquifer. Where both water-bearing zones are present, the lower 
zone does not appear to be hydraulically connected with the upper zone, excqit along the edge of 
the confining unit over most ofthe Teriniiial and <k)wngradient ofthe PCP mixing area, where 
the upper and lower zones appear to be iiiterconnected based on the presence of PCP in both 
zon^ historically. The lower zone ranges in thickness from about 15 to 40 ft, depending on the 
continuity of underlying silt layers. Where the underlying silt layers are continuous, they likely 
separate the lower zone from a deeper sand unit Wheie the isilt layers are discontinuous, the 
Iowa: zPne is likely in hydraulic connection with the deeper sand unit Currently, ttiere are 32 
d e ^ wells (including one recovery well) at the Twminal installed within the lower zone. 

Deep Sand Unit: The deep sand unit is encountered at about 60 to 65 ft BGS. The unit is 
differentiated fix>m die overlying sand and silt ofthe lower zone because it predominantiy 
consists of fine to medium sand with iPw silt content In most areas, the deq> sand unit is 
sqiarated from the lower zone by thin silt layers. The deep sand imit extends to at least 100 ft 
BGS, but the extent ofthe unit and its hydrogeologic characteristibs could not be evaliiated, 
based on data collected to date at the Tenninal. Cnirrentiy, there are no monitoring wells installed 
in the deep sand unit at the Tominal. Oiie d e ^ sand unit well previously located in the foimer 

; PCP niixing area was abandoned prior to soil removal activities in tiiis area in 2002. No COIs 
were detected in this well in multiple sampling events prior to well abandonment 

The hydrogeolbgic units have the following general chiaracteristics: 

Upoer Zone - ADuvial Aauifer 
No. of Mpnitoring Wells 

Giroundwater Flow Direction 
Hbrizonial Gradioit 
Hydraiilic CPndiictivity (K) 
Transmissivity (T) , 
Average Linear Groimdwater Velocity 
(effective porbsity = d.3) 

. . ' I ' 

45 (inc. 8 injection wells, and 2 recovety 
wells). 
West/iouthwest toward the Willamette River 
b;b07 to 0.012 linear feet per foot 
4 0 - I66ft/day 
180-520ft^/day 
0.9-6.4fl/day 

J 

Lower Zone - Alluvial Aauifer 
No. of Monitoring Wells 
Gipundwat^ Flow Direction 
HbrizontalGradient 
liydrauKc Conductivity (K) 
TKUMmissiyity (T) ;", 
.Average Ljuear Groundwater Velocity 
(effective porosity = 0.3) 

32 (inc. 1 recovety well) 
West/sputhwest toward die Willamette River 
0.00()2 - 0.004 linear feet per foot 

2,100-7,000 ft^/day 
0.02 to 1.7 ft/day 

Gioundwatei in the upper zone is most likely recharged by direct infiltration from precipitation. 
Lower zone groimdwater appears to be recharged primarily from the upper zohe and fixim 
subsurface flow firom the north and east Groundwater from both water-bearing zones generally 
discharges to the WiUamette River; Groundwater in the lower'zone î  recharged by the 
WillametteRiver during periods of high river flow in response to short-term increases in river 
stage. Groundwater levels in the lower zone are inqiacted by diumal and seasoiial fluctuations in 

„nyeir stage. Groundwater levels in the upper zone do not apprar tc be impacted by changes in 
I,riv^Stage. 
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10. NATURE AND EXTENT (C(/i7Bnf antferstancffng) 

Significant historical environmental activities or events include the following: 

• 1975-Adieselspill was documented in the Main Tank Farm area. Remediation activities 
included recovety of free liquids, excavatioiJ and offsite disposal of visibly impacted soil, and 
backfill with clean soil. 

• Approximately 1973 - Duiing construction at the adjacent Premier Edible Oils (PEO) facility, a 
contractor demolished an in-service pipeline ruiining between the Bell Terminal and a dock off of 
the PEO facility, resulting in a release pf product Product from the pipeline was released on die 
PEO fecility; no information is available as to whether product wasreleased at the Bell Terminai. 

• 1984-DEQ Site Inspection 

• 1984 - En'vironmental investigations begaiL 

• 1985-288 yd'ofPCP-contaminated soil from the former PCP mixing area ware removed and 
disposed at Arlington. 

• 1985 - Received letter fixim EPA advising that commercial facilities would no longer accept 
PCP-containing waste. 

• 1985-1990 - Time Oil and/or its consultants installed 16 monitoring wells and 7 well points (the 
well points and 6 of these mcaiitoring wells have since been abandoned). 

i: ;•; • 1989 - Approximately 4,000 tons of soil were excavated fixim the formei wood tteatment product 
.» '̂-4 :. [ M i c • formulation and blending fecility area and placed into a bermed, lined, and covered stoclqiile as 
: . ' ; ; . > - ; ; ; an mterim source confrol measure. The excavated area was backfilled with clean soil. Attenipts 
v . . .•• : : - ' : . : . . '^>- ' ' -^^- .->-: to biplogipally treat tiic soU Were unsucccssfiil at the cleanup level required. 

• I99d - A pipeline release bf ethanol was re^rted in the loading rack arek just west ofthe 
teritiuial bfSce. Remedial actions iricluded Soil excavation and land fermihg, soil vapor 
extraction, and groundwater recovety. 

• , 1994 - In response to an unleaded gasoline spUl indie Main Tank Farm area, product was 
i ;. recovered, 4 monitoring wells/vapor extraction wells were mstalled, and a vapor extraction pilot 

• ' ,5 test was conducted. 

• 1996 - Voluntary Cleanup Program (VCP) agreernent between DEQ and Time Oil executed. 

• 1996-RI/FS undCT die VCP initiated. Over 50 morutoring wells were mstalled m the i^per and 
: : ' lower groundwater zones and numerous direCt-push, CPT explorations, and test pits were used to 

assess the nature and extent of soil and groundwater contamination at the Terminal. 

1996-97 - Approximately 90 drilms, a sinall stmk^ilecPhtaining PCP-impacted materials, and 
ispiated areas of PCP-inipajpted soil Were remPyed frorri the east property; the drums were 
decoiitainihated and recycled pfifeite, solid PCP niaterial v/as dispbsed offsite, and PCP-impacted 
soil was added to the soil istociqpile. 

1999 ^ A suspected pipeline release of ethanol was reported iiear the southem edge ofthe former 
PCP mixing area. A recovety well was installed near the release butproduct was never observed. 

*" Several monitoring wells were sampled for about 2 years after the time of the release. 

• l999-2b(K) - Three recovety wellis were iristall^ tb freat PCP-impacted groundwater in the upper 
aiid lower zones for a groundwatCT mterim action. RecoVety fixiiii the lower zone well and 
horizontal upper zone well is ohgbing. 

• 2002 - The soil stockpile was removed and about 5,700 tons of PCP-impacted soil were 
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excavated from the former PCP mixing area for freatment and disposal at an incineration facility 
in Alberta, Canada. The warehouse used fpr wood treatment product mixing activities was 
decontaminated and demolished for recycling and ofifeite disposal. About 819 tons of cPAH-
impacted sPil was removed from die former Crosby & Overton tank area for treatment and 
disposal offsite. Approximately 1,732 tons of cPAiH-impacted soil was removed fixim the east 
property for offsite treatment and disposal. Approximately 90 tons of mixed asbestos-containing 
material were removed from the east property and disposed offeite. 

• 2002 - Use of in situ chemical oxidation (ISCO) was assessed for remediation of shallow PCP-
, in^iacted soil and groundwater using a bench-scale stticfy and pilot test. 

• 2002-03 - A n additional 22 Wells were installed in tiie tank ferm areas for the RI and 9 wells 
were installed in and downgradient o f the former PCP mixing area for use during ISCO injection 
events; five wells were abandoned. 

• 2003 - Time Oil granted conditional (industrial use only) NFA for east propeity. The four wells 
on the east property were abandoned. 

• 2004 - BUi completed. Risk assessment initiated. Full-scale use of the ISCO techiuque as an 
interim remedial action is planned for implementation in summer 2004. 

m i Soil ^̂  
10.1.1. Upland Soil Investigations ^ Y e s Q N O 

• i ' - - ' T h e nature and extentofcontamination in soil is based on infonnation presented in the 
- ;>i: V. • ' . Phase III R I rqport The referenced areas are shown on Supplemental Figure 2-1 (Landau . 
''• •'' • '-*' Associates 2004) of Attachment A. Well Ipcations are shown on Supplemental Figure 2-6 

(Landau Associates 2004) of Attachnient A. Summary infomiation on soil concentrations 
fpllpwing die removal actions on the property (see Section 11.2) are provided in 
Supplemental Table 1 of Attachment A. (Placeholder: To be provided at a later date.) 

• Pefroleum hydrocarbons and constituents commonly associated with pettoleum 
' ' *' products [i.e., PAHs and volatile organic compounds (VOCs)] Were detected in soil 

"•"̂ ^ •' ' in the unsaturated zone within t he Main Terminal and Bell Terminal tank farm 
areas. The highest concentrations were detected at the capillaty fiinge depth within 

,,,: each tank ferm area. 

" ' • • - • • • • Tlie presence o f non-aqueous phase liquid (NAPL) was observed in soil during 
•=' drilling at well LW-27S located in the cenh;al portion of the Main T o m i n a l tank 

farm area at a depth of 22.5 ft below ground surfece (BGS). Slight to heavy sheens 
K, , v^ere pbseryed on soil at several locations withui tiie Main Tenninal tank ferm and 

the BeU Terminal tank ferm arisas. These sheens were observed in soil at depths 
, , . , , ; , ..̂ i ranging between 3.5 to 34 ft BGS m the Main Terminal tank fkrm and at depths 

r a n g i i ^ from 12.5 to 19.5 ft BGS in the Bell Termirialtaink farm area. 

' • : Along the portion of the T « m i n a l tiiat is bounded to the west by the Willamette 
•-'•'•••• :; ,: - River and its shoreline (i.e., die wes tem boundafy of the Main Teniiinal tank farm), 

'"' diesel-range and motor oil-range pettoleuin hydrocarbons were detected in the 
. u p p e r 1.5 ft of soil a.t concenfratipusi up to 438 mg/kg and 308 mg/kg, respectively. 

; Within the capillaty fringe, diesel-range and gasoline-range petroleum hydrocarbons 
were detected in the soil at twb; locatibns: LW-24D and LW-35D. The maximum 
gasoline-range and diesel-ranjge petroleum hydrocarbons (12.7 mg/kg and 44,3 
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/"^^ tng/kg, respectively) at this depth occurred at LW-35D located in the northwest 
comer ofthe Main Terminal. Detectable concentrations of PAHs were also reported 
for soil collected from the capillaty fringe depth interval at three locations along the 
westem propaty boundaty in the Main Tenninal, including location LW-35D. 

? "• In the Bell Terminal, the highest concenttations of contaminants in soil occur west 
of flie tank farm near where the east-west ttending pipeline formerly existed but was 
deinolished by Schnitzer in the mid-1970s while still in use and containing product 
Diesel-range and gasoline-range pefroleum hydrocarbons were found at tiie 
C£ îlhay fringe depth at this location at concentrations of 12,700 mg/kg and 8,750 
mg/kg, respectively. Other elevated concentrations of TPH were observed at the 
capillaty fiinge depth along the westem property boundaty of thc Bell Terminal and 
appear to be related to activities in this area when used by operatoi^ of the adjacent 
Schnitzer property. Within the central portion bf the Bell Tenninal, gasolme-range 
and diesel-iange pefroleiim hydrocarbon concentrations appear to have originated 

' '>_ frbm different sources than those along the westem property boundaty because of 
;; the deoreases in concentrations between the two areas. The TPH concentrations 

within die central portion ofthe tank farm are likely a result of minor, incidental 
, Z '. ' releases related to operations widiin the Bell Terminal. 

• Spii with elevated concentrations of diesel-range and gasoline-range pefroleum 
hydrpcarbbris, PAHs, VOCs, and metals is foimd in the loading rack/entrance area 
ofthe Main Tenninal at the cqiillaty fringe. Elevated concentrations of diesel-

„ -i-ii range and gasoline-range pefroleum hydrocarbons were alisb detected at the same 
depth interval. 

• Witiun the Phase II study area, PCP concentrations ranging fixim nondetected to 180 
mg/kg remain in soil at depths at and greater than about 13 ft BGS. This soil was 
npt excavated during the removal «ictibn perfonned in the former PCP mixing area 
diie to limitations in excavatiiig soil below die water table and the plan to use in .n'/u 

" chemical oxidatioii (ISCO) to remediate soil and groundwater at tills depth. Other 
cbhsitituents (diesel-rangi:, motor oil-range, and gasoline-range TPH, PAHs, VOCs, 
and ihetals) aie present in the surfece soil and at depths at br deeper than the 
capillaty fiinge. 

10.1.2. Riverbank Samples DYes g ] No 

;: 10.1.3. SunitTiary;/ 

Placeholder. 

010.2. <3ioiind^ 

10.2i1. Groundwater Investigations ^ Y e s Q N O 

, ,,, ,. Tiine Oil has coUected grpundwater s^ples at the terminal sin^ Since 
, March 19^7, grpundwater samples have been collected on a quarterly basis as part of RI 

, activities V Ti>e mpst recent grouudwater data set discussed h^̂  
qi^erly groundwater mpnitoring event Ckoundwater samplinglpcations for the Phase III 

.,̂ :, ,, J.M arc shown on Supplemental Figure 2-6 (Landau Associates 2004) of Ato^ 

10.2.2. NAPL (Historic & Cunent) I^Yes Q N O 

• LNAPL has been observed in the upper zone groundwater in the Main Terminal 
tank farm area at monitoring wells N, P, Q on a semi-regular basis since installation 
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in 1994 and direct push monitoring point GW8-1 when drilled in 2001. LNAPL was 
also observed at weUs L W-2 IS and LW-27S during die Februaty 2004 groundwater 
monitoring event Thethicknessof LNAPL present at these locations varies over 
time and between locations. The thiclaiesses range fixim 0.01 to 1.2 fi, 

• No LNAPL was observed on upper zone groundwater m the Bell Terminal. 

• Occasional observations ofLNAPL have also been recorded for upper zone 
groundwater monitoring weUs associated witii the fonner PCP mixing area between 
November 2000 and October 2003. These wells include 0X-2S, LW-8S, and LW-
1 IS and piezometer PZ-2. LNAPL thicknesses at diese locations since the soil 
removal action have ranged from 0.04 to 0.37 foot Based on chemical 
characteristics, the LNAPL occurring in this area appears to be related to activities 
performed in the fonner PCP mixing area and not related to LNAPL observed in die 
Main Terminal tank ferm area. LNAPL presence is also related to seasonal 
groundwater fluctuations. 

• No NAPL has been rqported fpr the lower zone groundwater at the Terminal. 

; 10.2.3. Dissolved Contaminant Plumes ^ Y e s Q N O 

Dissolved contaminant plumes in uppo- and IOWCT zone groundwater beneath the Terminal 
are typibally associated with gasoUne and diesel releases ih the tank ferm areas and 

, ̂ ^ releases within the fonner PCP mixing area. Plume characterization is complete witifi 
, ,,; . subrnittal of tiie Phase III RI; howeva:, groundwater concentrations will continue to be 

'i00 . thonitproi on a quarterly basis through 2004 (Landau Associates 2004). 

Plume Characterization Status •Complete • Incomplete 

Placeholder. 

Plume Extent 

-, , Preyipus groimdwater mpmtoririg data have focused on areas of die site impacted by 
:, 'activities in the former PCP mixing area. The Rl for fhe other areas ofthe tenninal was 

,,; recentiy completed in early 2004. Therefore, this plume extent discussion focuses on the 
, / ,!ueas and cpntfunin^mts of concem associated with the fomier PCP mixing area. Hie 

., discussion below under current plume data include results from otiier parts ofthe terminal 
and for other constituents based on the October 2003 data. 

Upper Zone: 

Historically and currently, PCP in the upper zone is limited to a.narrbw plume that extends 
from the fonner PCP mixing area dovmgradient about 45() ft to tiie south/soirthwest PCP 
concentrations m the upper zone are most elevated within and just downgradioit ofthe 
former PCP mbcing area, die identified source area for PCP. PCP appears tp have 
migrated in a dovwigradient direction toward fhe south-soiithwest. In Klay 1999̂  PCP 
concenfrations were observed at a maximum concentration tp date of 23,000 ̂ g/L at weU 
LW-1 IS, but thae were only slight increases at weU LW-4S, the most downgradient weU 
where tiiere ha've been cbiisistentiovs/level PCP detections. PCP has not migrated in the • 

• Uppei: Zone fartiier downgradient to the soutii th^^ 
' ' . nbridetected cbiicentratioiis in lippbi- zone wells nea: fhe south property boundaty (L W-

' 10S| wiiiMi satimated); however, Ibw level PCP concetitrations in Ipvirer zone wells on the 
western extent bf the confining unit were detected duiing Ae foiir siampling events in 2003, 
as discussed below. 
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Lower Zone: 

Historically and currently, PCP in tiie lower zone consists of several discrete areas of 
contamination rather thaii a contiguous pluine. Historically, the discrete areas were mainly 
located within and downgradient ofthe former PCP mixing area, in proximify to weU LW-
1 ID, and in an area including wells LW-4D and RW-2, approximately 450 ft 
downgradient and to the south/soufliwest ofthe former PGP muting area. The historicaUy 
highest PCP concentrations in groundwater in flie lower zone occurred at well L W-4D 
(I8,00d ppb in October 1997) and decreased significantiy at diis location, such that smce 
spring 1999, PCP cpncentiations have beqa mbstiy nondetect These reductions in PCP 
concentrations are likely related to operation of nearby groundwater recovery well (RW-2; 
see Section 11.2). Recaitly, (since November 2d02) on an intermittent basis, low level 
PCP cpncentrations (geneiaUy less tiian 1 ng/L) ha.Ye also been detected hi wells LW-6D 
located between LW-4D and the river, and LW-lOD located at die southern property 
boundaty. These detections are not observed pn a consistent basis, which may be related 
to dilution ofgroundwater by river water at die grpundwater-suiface watei inteifece, 
(particularly in the Iowa* zone where the rivor stage influence is greatest), natural 

-' dttentiation processes (e.g., adsorption, biodegiadation, eto.), or s^sonal variability. 

, .Itnin/Max Detections (Current situation) 

The October 2003 minimum and maximum groundwater plume detections at the site for 
hofli the Upper and lower zoneis include: 

V 
1 Aiialyte Mihinium Maximum: Detection Limits 

(Units) 
\ Total Petroleum Hydrociirions (TPH) \ 
TPH-Diesel 
TPH- , ,. 
Gasoline 

260 
350 

5,800 
24,000 

250 ug/L 
250 ng/L 

Volatile Organic Compounds (VOCs) 
Benzene 
Toluene 
Ethylbenzene 

1 Total Xylenes 
Semivolatile On 
Naphthalene 
PCP 

1.5 
1.2 
2.6 
1.0 

1,600 
72 

' • 940 
3,170 

1.0 ng/L 
l.OtiB/L 
1.0 ug/L 
1.0 ug/L 

'ante Compounds (SVOCs) \ 
1.3 

0.58 
vl90 
2.100 

0.1 ug/L 1 
0.5\i?JL \ 

r 

Current Plume Data 

Plume m^s showing the extent of irnpacted groundwater for pettoleum constituents 
. (TTH-dieselandTiPH-gasoline), VOCs (benzpne), and PCP are shown on Figures 3 and 4 
, for &e upper and lower zones, respectively, based on ponceiitration contours maps 
presented in die Phase IH RI (Landau Asspciates 2004). termmal-wide sampling of 
groundwater is cunently being conducted on a semi-annual basis; sampling of 
groundwater in areas previously associated with the petroleum operations at the tenninal 
are being sampled on a quarterly basis. Groundwater interim action wells and water from 
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the groimdwater intercept system in the storm drain are sampled at least on a quarterly 
basis. A summaty ofthe current plume data is provided for each zone below. 

The nature and extent of contamination in groundwater is evaluated by areas, as described 
above for the soil evaluation, and by groundwater zones. 

Upper Zone; 

• Diesel-range and gasolihe-range petroleum hydrocarbons are present thiou^out 
the uppei zone grotindwatei m the Main Terminal tank ferm area at concentrations 
ranging front nondetect to 24 mg/L. Cpnstituents typically associated with diesel-
range and gasoline-range pettoleum hydrocarbons (i.e., PAHs and VOCs) are also 
present in the upp^ zone groundwater in the Main Tenninal tank ferm area but 
these pluines are not as widespread as the TPH plumes. Metals were detected in 
the upper zone groundwater throu^out the Main Terminal tank ferm area at 
concentrations typically less than site-qiecific background concentrations (Landau 
Associates 1999). 

• Concentrations of petroleum hydrocaibons present in the upper zone groundwater 
in the Bed Tenninal tank farm indicates tiiat there are three likely sources of 
contammation in flib Bell Tortiinal: IX near the Ibcatioh of a mpture along the 
westem portion of the east-west trending pipeline where Schiutzer demolished the 
pipeline while still in use and containing prpduct,v2) along the westem property 
boundaty south of the pipeline resulting from activities by operators of the 
adjacent Sclmitzer property, and 3)̂  the central portion ofthe BeU Tenninal, likely 
resulting, from minor, incidraital .releases related to Tenninal operations. The 
maximum concentration of pefroleum hydrocarbons in upper zone groundwater in 
the BeU Terminal (796 mg/L for diesel-range hydrocarbons) was found near the 
westem properfy traiiiidaty. Within flie central pbrtion of tfie BeU Terminal, 
gasoUne-range and diesel-range pefroleum hydrocarbon concentrations appear to 
have origiiiated from different sources than those along the wratem property 
boundaty because of the decreases in concentrations between the two areas and 
resulting discPntiniiity between flip plurnies (Landau Associates 2004). 

; Constituents associated widi diesel-range. and gasoline-range petroleum 
hydrocarbons (i.e., PAHs and VOCs) are also present in the upper zone 
groundwater in the Bell Terminal; however, the areas of impacted groundwater 
appear to be smaUerthan the areas of TPH-impactai groundwater. 

The gasoline-raiige TPH and VOC plumes present in upper zone groundwater in 
the Main Tenninal tank farm area also include the westem portion of the loading 
rack/entrance area. 

No VOCs or PAHs were detected in upper zone groundwater directiy to the east 
and upgradient of the former operating portions ofthe Terminal. 

The only significant plume of cpntamination in upper zone groundwater 
associated with the former PCP mixing area is PCP. Based on die fourth quarter' 
2003 gioundwatei data, PCP cpncentrations lange from 0.61 ng/L to 2,100 ng/L 
and extend appi-oxiinately 350 ft dbwngradidtit froni the PCP mbcing area. 
Howevei; historical PCP concentratiotis within the upper zone have been as high 
as 23,000 ng/L at weU LW-1 IS. 
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f ^ • Concenhrations of diesel-range and gasoline-range pettoleum hydrocarbons and 
VOCs downgradient of the former PCP mixing area are likely related to the 
presence of PCP canier oils (e.g. mineral spirits) as LNAPL and partitioning of 
these constituents into groundwater. The distribution of detected pehxileum 
hydrocarbon concentrations in this area is consistent witii the intermittent 
prreence of LNAPL obsetyed in well LW-1 IS and the recent occurrence of 
LNAPL at 0X-2S and elevated PCP concentrations in groundwator. 

• Separate plumes of diesel-range and gasoline-range pefroleum hydrocarbons and 
VOCs are obsraved in the upper zone groundwater within and downgradient of 
the former PCP mixing area. These concentrations do not appear to originate 
from the tank ferm areas and are likely related to the presence of PCP carriei oils 
(e.g., mineral spirits) as light non-aqiieous phase liquid (LNAPL) and to the 

•partitioning of these constituents mto groundwater. 

Lower Zone: 

. • Diesel-range. and gasoline-range petrolnim hydrocarbons, PAHs, VOCs, and 
] metakarepresent in tiie lower zone groundwater alpng die westem poition ofthe 

Main Teiminal tank farm where the confinmg unit is discontinuous or not present 
and the u^per and lower groundwater zones converge; howevei, concenttations 
aie typically significantly less than those detected iu the uppei zone groundwater 
in these areas. Widun the westem portion ofthe Main Terminal tank farm, where 
the confining unit is piesent; fewer occurrences of contaminants in the lower zone 

,«i. groundwater are observed. 
^ • ' 

' '. •• * PCP is detected in the lower zone groundwater witiiin and downgradient of the 
former PCP mixing area: at concentrations less dian 1 ng/L. This distribution of 
PCP cPncentratiPns, in leaver zone groundwater in this area reflects do-wngradient 
movMnent from a Mstorically high PCP coiicenttation area and die influence of 
recovety well RW-2. Detections of diesel-range petroleum hydrocarbons are 
observed in die lower zone groundwater in these areas at concentrations up to 3.1 
mg/L. 

• Except for diesel-range petroleum hydrocarbons and metals, contaminants are not 
present in the lower zone gioundwatei in the BeU Teiminal fenk faim area. A low 
level concentration oif diesel-range pefroleum hydrocarbons (0.35 mg/L) was 
observed at weU LW-32D and metals (chromium, copper, nickel, and zinc) were 
observed at three lower zone monitoiing well locations at concentirations ranging 
from 0.004 to 0.01 mg/L. 

• Metals concentrations in the lowei zone are typically greatei than upper zone and 
are unlikely related to operations at die Terminal (Landau Associates 2004). 

1 V >f :; . Preferential Pathways '•• 

The"ea^-W«t ttending korm c ^ 
' i ' asspciatpdj^^ 

t r a n s i t 111'&upp« zone (Attachment A; Sup^^ 
r •' • ' presence of the storm drain may peurtly explain die sbufhCTly components of upper zone 

groundwater flow in the Terminal area as groundwater flows toward the zone of higher 
' hydraulic conductivity. The Storm drain does not appear to fiiUy penettate die confining 

unit (where present) and thus is not thought to provide a vertical pathway for groundwater 
flow and contaminant transport to deeper aquifers. Groundwater samples collected fium 
manholes in the storm drain and at the storm drain outfeU in the river indicate that 
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historically, the storm drain was acting as a preferential pathway for upper zone 
groundwater to the river. In October 2002, tiie stoimwatra- inteicept system was instaUed 
to eliminate tiie potential for upper zone groundwater to migrate tiirough the storm drain to 
the river. 

Other subsurface utUities include thousands of feet of pijpeline underlying the facility and 
adjacent areas, including public utilities (e.g., electiicd and water) and private utilities 
(e.g., hydrant lines). As-built utilify drawings maintained by Time Oil indicate that none 
of these subsurfece utilities intersect shaUow groundwater and therefore, do not represent 
preferoitial pathvmys at the properfy. 

Downgradient Plume Monitoring Points 

Seven lower zone monitoring wells at the top of die riverbank represent the most 
downgradient monitoring points between die terminal and the WiUamette River. AU but 
two of diese wells were installed in feU 2003 and the first sampling evmt was in Octobei 
2003; therefore the data piesented below are for this one sampling event 

Analyte Minimiini Maximum Detection Limits 
(Units) 

Total Petrolemn Hydrocarboins (TPH) 
TPH-Diesel 
TPH-Gasoline 

1.1 
0.43 

3.1 
0.92 

0.25 mg/L 
0.25 mg/L 

Volatile Organic Compounds (VOCs) 
Benzene 
Toluene 
Ethylbenzene 
Total Xylenes 
Semivolatile Ort 
Naphtiialene 
PCP 

2.9 . 
1.2 
ND 
1.2 

.40 
1.6 
ND 
1.6 

l.OuR/L 
1.0 ng/L 
1.0 ng/L 

,1.0 ng/L 
'anie Compounds (SVOCs) 

ND 
1.1 

ND 
1.1 

0.1 ng/L 
0.51 ng/L 

..J 

. . l , , ; ^<\^\ l^ Visual Seep Sample Data 

No seeps have been obsraved along the riyarbank at the teimmal. 

Nearshore Porewater Data 

Placeholder. 

Groundwater Plume Temporal Trend 

Q Y e s 13 No 

D Y e s ^ N o 

Upper zone PCP concenti^tibns within the mixing area source area have decreased 
significantly since first measured in 1991. This decrease mUy reflect the removal 
of contaminant source material during the 1989 sod excavation within the former 
PCP inixmg area, i^ WeU as'natiirala^^ adsorption, 
biodegradation, etc.) of dbwngiadient inbyement past'the^ monitoring points. 

Continuing decrease of PCP concentrations in the uppei zone since 2002 is likely 
relatedto the removal ofthe majorify of the remaining contaminated soil during 
the soil removal in the former PGP mixing area and from use ofthe ISCO 
technique during pilot testing. 
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• Since October 2000, recovety weU RW-2 has been recovering PCP-impacted 
groundwater from the lower zone. RW-2 has been generally effective in 
containing PCP-contaminated groundwater migration. 

The intermittent nature of LNAPL occurrences at LW-1 IS £q)peais to be related to 
seasonal groundwater fluctuations, such that residual LNAPL is released to the 
groundwater under low water table conditions. 

10.2.4. Summary 

The most critical exposure padiway at the Tenninal is migration of contaminants via 
groundwater tb die Willamette River. Even fliough impacts from discharge of ; 
groundwater from the Tenninal are expected to be minimal because of dUution and otiier ,/„ i 
processes at the grpundwater-surfece water interfece, there is a potential for impacted 
groundwater to affect sediment or surfece water quaUty, Also, historically, the storm drain 
acted as a preferential pathway for migration of contaminants to the river fixim upper zone 
groimdwater ih the area of die PCP plume. 

/:<:• ' . ,• . , In ^eMairi,Terminal tank ferm area, contuninants are present in the iqipo- and lowei zone 
i. : . ; . . , grpundwatei. Cpncentrations of selepti^ contaminants miqipa'zone and lower zone 

~: 3;^ groimdwata: indicate diat feteral migration in die dpwi^^ 
: ; r M. ;:;: pccurred (Figures 3 and4). However, cpntanunatipnpf the lower zone groundwater is 

.v;; . ;typ,icaUyfo 
..MaiuT^^najmaltaiik ferm wh^ 
; exist or Js discontinuous. In this portion of jhe Main Termindt^^ 
single unconfined groundwater zone exists. In tiie eastem poitiori of the Main Terminal 
tank farm, where a silt layer separating die upper and lower groundwater zones does exist, 

' ' contaminant concentrations in fhe lowor zPne groiihdWaaar are fypibailly low and are 
. pimanfy detected near where die silt layer pinches out pr becpmî ^ 

,- ) i suggests diat die siltlayer oyer mu<^ oif the v^estem portion ,ofdlie, Main Terminal tank 
, ; .;,;• feim;areaprovidesa,naturdgeolpgi(^ydroge^^^ 

,;̂  ^n^dwat^ and the lowo: zone ground'water, limiting the yeitical inigration of 
; ,, ;: ,; cpntaminants oyer this pprtipn ofthe 

]!, .. - characteristic ofthe contaminant does npt lenditself to vortical migration. 

•:'• - -, „̂ :, Iii the Bell Termiital tank feiin area, contuhinants are inresent in the upper zone 
' gtyimdWaterv biU are not detected or detected at low concentt 

- •• '"'•'girbiiridvrateii'The minimal preseiice of cPntamii^ 
indicateis ̂ t the silt layei is actiiig as an impeimeable boundaty and the two groundwater 
zones are not interconnected in this area. 

10.3. Surface Water 

10.3.1. Surface Water Investigation DYes I^No 

r 
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10.3.2. General or Individual Stormwater Permit (Current or Past) I Yes n No 

Permit Type 

1200-T 

1200-Z 

1200-C (east 
property only) 

FUe Number 

109186 

109186 

109737 

Start Date 

8/13/96 

11/6/97 

11/16/01 

Outfalls 

River 

River 

Parameters/Frequency 

pu & Grease; pH; total Phosphorus; COD; 
TOC; metals (As, Cd, Cr, Cu, Pb, Hg, Ni, 
Zn);TSS 
OU & Grease; total Cojiper, lead, zinc; pH; 
TSS 
Turbidity . 

J , . . - . ; 

Do other non-stormwater wastes discharge to the system? Q Yes ^ No 

TTie stormwater system at the Northwest Tenninal consists ofa l5-inch-diameter concrete 
storm dram line runnui^ east-west along die lengtii ofthe Termmal abput 160 ft north of 
thie sbuthemprt^raty boundary, fbur manholes, arid a single oiitfall to the WiUamette 
River (Attachment A; Suppleiriehtal Figures 2-1 arid 2-6; Landau Associates 2004). 
StbrinWatef firbrii the Terminal entrance areai the low topographic area east ofthe rail spur, 
arid the undeveloped easterii portipn of the property is cPllected into the main storm drain 
line for dischiirge iritb tiife river, hi the feU'bf 2002,-a giDundWatear intercept system was 
instaUed witlun th'e bast-West trending storm drain tb capture groundwater infiltrating into 
die cPndete stonri drain lirie betweoi fhe two istormwater manholes located closest to fhe 
riyer^" as described in Sectiori 11.2. 

10.3.3. Stormwater Data Yes 

Stbrioiwater data wore coUected fixirii the grburidWater iritercqit system that is located in a 
catch basin iri the bast-west trending storiri drain. Storriiwater diafe cbllected between 
S^tenibw 2ddi arid Aiigiist 2002 at die batch basm closest to the rivo- contained PCP 
conceritratioris ^rigmg frbrii 0.7 to' 190 ng/E;. Petroleum cbnqjourids (TPH -diesel, -
gawliiie, -mineral sphSts, -keroseile, -liilie bii) ranged fix)m riohdetect to 0.3 mg/L. The 
groundwater iritercept'sysfbria in flie stonri drain beg^ opbratiori iri' Octobei 20O2. 

. Stonnwater samples continue to be analyzed as influoit mto tiie pnsite wastewater 
treatment system^ however, these cpncentrations represent groundwater captured by the 
: int^cept system and do not reach the river putfalL When .accp^ible during low river flow 
periods^ stormwater will also be collected from the river outfalL .; 

DYes 13 No 10.3.4. Catch Basin Solids Data 

Catch basin solids have npt been sampled. 

10.3.5. Wastewater Permit ^ Y e s D N O 

DNO J 

Permit Type 

POTW 

Permit NO. 

400-121 

Start Date 

2/15/96 

Outfalls 

Sanitaty 
sewer 

Volumes 

None 
specified 

Parameters/Frequency 

PCP, BETX pH 

10.3.6. Wastewater Data I Yes D N O 

Wastewater effluent samples are collected from the onsite wastewater treatment system in 
accordance witii the permit requirements. Wastewater effluent concentrations typically 
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meet the maximum aUowable limit for PCP at 40 pg/L. Wastewater effluent is discharged 
to the cify sanitaty sewer along Time Oil Rd. 

10.3.7. Summary 

HistoricaUy, there was a potential fpr impacted groundwater to reach the river through the 
storm drain. Currently, there is litde to no potential for cpntaminated groundwater to reach 
the river through the storm drain due to pperation ofthe ^undwater inteicept system 
(Landau Associates 2004). Wastewatei treated at the onsite wastewatei treatment system 
is dischaiged to the POTW undei a peimit with the City pif Portiand 

10.4. Sediment 

10A1. River Sediment Data ^ Y e s Q N P 

Twb sediment investigations have taken place m the vicinity of die terminal since 1997: 

• Portland Harbor Sediment Investigation (Weston 1998) 

' ' • LWG Roimd 1 Sediment Sanpling (Intbgral in prep.). 

Time Oil has collected no site-specific sediment data. Table 2 summarizes the results fiom 
these investigations. 

10.4.2. Summary 

. r.. : See Final CSM update. , . 

i r i i CLEANUP HISTORY ANb SOURCE CONTROL M E ^ ^ 

11.10 iSqh Ct̂ ikt̂ iUp^Sourcis Control 
• r; ; • In-1985,288 yd''ofPCP-contamiiiated soil from the former PCP mixing area were removed 

and disposed at Ariington. In 1989, apjwoximately 4,000 tons of spU was excavated from the 
former PCP mixing area and placed mto a benned, lined, and covered stodqiile adjacent to the 
area. The excavated area was backfUled with clean soil In 1996-97, isolated ares^ of PCP-
impacted soU weie rempyed fixim; tiie east property; the soil was added to flie soU stodqiile. In 

.-->;; 2002, the soil stockpUe was rempyed and an addiflpiul approximately 5j700,tons of PCP-
, .,:: ., . impacted Mlwasexcavated fix}m the fprmer PGP rnixmg area for treatment and disposal at an 

iiicineration facUify in Alberta^ Qmada^rtThe warehouse used for wpodtreatment pro 
nuxing activities was decpnfruninated and demolished for recycling/disposd About 
819 tons of cPAH-impacted soil fixim removed from die former Crosby & Overton tank area 
for freatment and disposal pffsite. Approximately 1,732 tons of cPAH-impacted soil was 
removed from tiie east jpirbperty fbr bffiite tr«ifineritarid dispo^ Approximately 90 tons of 

; •-.:.; ..tpj'̂ ed asbestos-cpntaining material Were rempyed firom: die east property and disposed oflfeite. 
.. J,;. . Other spil removals have been associated with the cleanup of isô ^ 

., releases,, as documented in earlier sections. 

11.2. Gr6iitndwaterCleahu^^ 

In 1999-2000, a gioundwatei interim action system was implemented to freat PCP-impacted 
groundwater in the upper and lower zones. The system consists of two groundwater exttaction 

. > wells, a horizontal well (HRW-1) in the upper zone and a vertical weU (RW-2) in the lower 
zone, and a groundwater intercept system in the east-west trending storm drain at the manhole 
closest to the WiUamette Rivei (SDM-1). Reco-vety well locations and the stonn drain are 
shown on Supplemental Figure 2-6 (Landau Associates 2004) in Attachment A. 
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Pumping within the lower zone frPm recovety well RW-2 began in Octobei 2000. Since 
V startup of recovety well RW-2, witii the exception of periocUc shutdowns foi system 

maintenance, gioundwatei has been extracted continuously from the lower zone. Through 
December 2(X)3, approximately 12.4 mUUon gallons of water has been removed from the lower 
zone at RW-2. 

Pumping of HRW-1 is limited to the wetter months ofthe year (i.e., Decembei through May). 
Throi^h December 2003, ^proximately 31d,ddd gallons of grotmdwater have be^i removed 
from rotW-l since startup. Due to the inability to operate HRW-1 during the drier months 
fixim June through Novanber and fhe potential for iipper zone groundwater to uifiltrate into the 
storm drain line, a groundwater intercut system was iiistalled in the storm drain line in 
October, 2002, at the manhole (SDM-l) located closest to flie point of dischaige to fhe 

, WiUamette River [see Supplemental Figure 2-6 from Landau Asspciates (2004)]. The system 
consists of an S-inph diameter polyethylene pipe routed tliroUgh '^e l5-inch stonn drain line 

.; firom nianholeSDM-lA through manhole SDM-l. Stoimwater from fhe east property and 
Tenninal office area is routed through the 8-inch lino' pipe and discharged to the river. 
PotentiaUy unpacted groundwater entering the storm dr&ia pipe between manholes SDM-1 A 
and SDM-1 is routed through the annulus between the pipes and is coUected in manhole SDM-
1. The intercepted water is pumped fixim the manhole to Tank 16804 for processing by the 
Pr̂ iite -wastewater freatment plant. Through December 2003, approximately 790,000 gallons of 
groundwater has been intercepted fixim the storm drain line. 

Operation ofthe groundwater interim action system is ongoing. 

To ftirther fedlitate the remediation of PCP contamination in the groundwater and soil at the 
Terminal, use ofthe in situ chenucal oxidation (ISCO) technique was assessed during a bench 
scale laboratoty study and a pflot study conducted within and downgradient ofthe former PCP 
iiuxing area ih Sqiteriiber 2002. Residtefirairi the testiiig irid̂  ' - I-
successfld in reducing the concentration of PCP in soil and grpundwater. Full-scale, 
implementation of ISCO as an interim remedial action tteatment of PCP-impacted soil and 

- giPUndwater in the upper zone Witiiin the bpundaries ofthe PCP plume is planned for summer 
; , t ! 2 0 ( ) 4 ; pending DEQ approval; 

''''\i^'iiX0'<Meiz0^-^ -̂ - •/^ 
In 1996-97, approximately 90 drums associated with the former PCP mixing area operations 

- and a smaU stbclqpile cbiitaiiurig PCP-unpacted materials was removed fixim the east properfy. 
: - i 71ie(]ruim 

Vl A'̂  impacted soU and disposed ofifeite. The impisicted soU was added to the soil stodqiile. In 2002, 
approximately 90 tons of riiixed asbestPs-contaihing material were removed from the east 
propeirty and disposed offeite. 

.. ; ff.4. f^bte^ 
• i ; -The grbundwater interim actibns described above adequaiely corifein PCP-cbntaminated 

groiiridwaiter; tmd implementation of the prPposed ISCO interim action should reduce residual 
PCP concenti;atioiis in soU that may be a source of contariiiriation to groundwater. Tiiiie OU is 
reviewing the results of the Phase 111 RI (Landau Asspciates 20Q4) to determine whether 
additional source control evaluation at otiier areas ofthe Terminal niay be appropriate. 
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FIGURES 

Figure 1. Site Features 
Figure 2. Cross Section 
Figure 3. Extent of Impacted Groundwater - Upper 2k)ne (Landau Associates 2004) 
Figiure 4. Extent of In^iacted Gioundwatei - Lower Zone (Landau Associates 2004) 
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AM 
4i.e 
2a8 
6.17 

72.18 

es,4 
X7B 

1,25 
0.394 
0.74B 
0.536 
2.31 
1.66 
14.2 
60.7 
115 
462 

0JO4 
a.14 

0J76 
5.70 

0.002 
0.451 

0.32 
14.4 
11.B 

0.72* 
38.2 
35.D 
1.01 
43.6 

DJ6A3 
ejje 
41J 
2B.6 
6.17 

64 

•t" 

4« 
TJ7 

13.B 

IS 

60.4 
I i M 

12SNJ 
0,334 NJ 
0.749 NJ 
O J » N J 
2J1 HJ 
1.SSNJ 
142 NJ' 
60.7 HJ. 
I ISHJ 
482 HJ 

2.14 HJ 
a 2 S N J 
0J76NJ 
8.T«HJ 

OASHJ 
0451 NJ 

0.32 HJ 
14.4 HJ 
11.6 HJ 

0.724 HJ 
38.2 NJ 
3S.6NJ 
0.15 

273J 
0.083 
6.06 
41 [B 

26.B 

B.17 

72.16 

sh 
787 

135 

16 

«&.4 

1.1 

1 . 2 S h U 

0,334 M J . 
0.749 M J 

0.539 H J 

ZZiHl 
t . ^H i 
U 2 M 
60.7 NJ 

. 116 NJ 
462 NJ 

0JO4 
2.14 NJ 

0.252 NJ 
0.27GNJ 

- 5.76 HJ 
0003 HJ 
0>461 UJ 

0.32 HJ 
t 4>HJ 
11.6 HJ 

0.724 NJ 
38JKJ 
35.8 HJ 
0.18 

27J2 

.6JM 
41J 
2&.e 
8.17 

72.16 . 

Sf lU 

r 7*7 
T91S 
38 U 

13 5 
516 UJ 

ooeu -
U M 

0.0S u 

18 
ojeu 
5SU 

0X2 U 
H A 
OM 

0.107 UJ 
IJSNJ 

0.334 NJ 
D.74ANJ 
0 £ » N J 
2.31 NJ 
1.SSNJ 
14.2 HJ 
60.7 NJ 
115 NJ 
482 NJ 

0J04 
2.14 NJ 

0.262 NJ 
0276 NJ 
&7BNJ 

O O O S N J 

(1451 N J 

0.1 u 
0.32 HJ 
t4 i .HJ 
11.6 NJ 

0.724 NJ 
382 NJ 
30.0 NJ 
a i 5 

21.10 
0AB3 
SiS 
<1J 
2fi.B 

6.17 

17 Jf l 

wUi 

Sn* l l 'UJ 
3)iUJ 
ni-uj 
37;UA 

s i ^ 

iSr o.o«u 
16' 

cmv 
M'u 

QJQU 
604 

12 
UIOOUJ 
126|NJ 

0.334W 
O.T«fl NJ' 
0.6MNJ 
2.31 NJ 
1.56 KJ 
142 NJ 
60.1 HJ 
115W 
4SJNJ 

0.304 
2.14 NJ 

02saNi 
0275 HI 

. 6.rBNJ 

as^HJ 
0461 HI 

o.iu 
0.32 NJ 
14.4 JU 
I I JJW 

0.724 NJ 
SSiNJ 
3SiNJ 

822^ 

60B 
41 . i 
2e.s 
B.ir 

72.1 

m 
124 
133 
22.3 
114 
H 3 
6B 

• Q;DB 

6.S 
0.08 

16 
CLDZ 

t a 
0.S2 

60.4 
3.76 

a i07 
125 

8434-
0.74O 
a53S 
231 
1.6S 
142 
60.7 
115 
462 

OJ04 
2.14 

Q25Z 
027S 
5.76 

Dxa 
0451 

a i 
D.33 
14.4 
11.6 

0.724 
38.2 
3&B , 
1.01 
43.6 

0.063 
6.06 
41.6 
2a6 
a.i7 

64 

u 
» : * • • 

Tie? 
7.8 
SJ 
116 
EB 
8.06 

8.8 
0.W 
18 
tiJa 
61.8 
O J B ' 

804 
IJW 
0 1 0 7 

126 
0 J S 4 
0.740 

O J S I 

231 
1.BS 
142 
60J 
116 • 

4SZ 
0.304 

214 
0 2 5 Z 
0 2 7 B 

8.7V 
:o.ob2 
0451 
a i • 
032 
14.4 
11-6 
0.724 
382' 
35.6 

.0.15 
27J2 
0.683 
» M 
41.6 
2E8 
6.17' 
72.16 

DO MCT QUm t K O m 

SCHN00303541 



T ^ o i i t s i n t T i M i 

TBhleS. Quwkd SaJmwit Chanrittty Data 

M G O B 

Coam d l {peraBrr9 
Mw)iURiiin(FMKanf) 
t=lm«Et(p«c«4 
Very Ene d i (pMcuil) 
ClB)r(pamnQ 
8 4 PN tioy (peroenl) 
B-1DpHctay(p«tMnl) 
' • ionyc l i y (pen«n i : ] 
Dabpon (ugnig] 
OkwnbB (uglkg) 
MCPA(g(Afl) 
CXcNixaprDp(uoAca) 
2 .4*(UB*B) 
Sh«( ( t ig«a} 
34,5-T(ugAcfl) 
2.4.I»(i«nia> 
DbxttAfuofts) 
MCPP(u[/gJ 
Ahmfenm (mo AD) 

njmc') 
y(m|)lko) 

AnCmony {mDll) 
A n e n i c ( m g A S ) 
A i M n i c ( R i B n } 
C a d i r t u m (mgncQ) 

CMlliun(mon) 
Chnxnluin Imgliqi} 
Ctvombm (inpfQ 
ttpporfirpftc) 

l.ttSd(mon(fl} 
Loadfnofl) 
MariQaneaa {moAto) 

MBraay(tnBlkcA 
Mwluy(niBl t ) 
Nickel [mtfkD) 
Nldtal[ir«n) 
fielanlun (mgAQl 
G(Ax*ini(n«f l ) 
S ihw (mgjks] 
Strar (mgA)! 
TTallun (RiB/kB) 
T W B u m j n ^ ) 
Zinc (rngflcg) 
Ztnc(m0/l) 
Btrium (n^flco) 
BarbATi (iDfl/l) 
BaiyUum (ingAcQ] 
B»rydlum (mgA) 

Htanber Number 
Petacted DeleaUd UMwum Madmutn 

Msctod Concarfrations 

87.31 
3.P1 
2.77 

82.53 
3.01 
277 
1X0 
1.47 
9.65 
1.02 

0.643 
0397 

46.7 

122 

23.6 

2A£ 

BS8i 

82.53 
3.P7 
277 
1.89 
1.47 
9.SS 
1XQ . 

OMS 

42100 
oa 

BJ 

4.43. 

03 

38.9 

43 

12 

725 
4J9 
Oils 

29 

04 

6 

BIS 
0004 

190 • 
0.07 
0.7 

Mnhfu t " 
1527 
1*1 
2.77 
1.0B 
1.47 
220 
1iJ2 

0.£4a 
0*07 

I f i t / 
3.1 U 

3200U 
62 U 

.B.3U 
1.7 U 
13 U 
31 U 
3.1 U 

3300 U 
20500 

D..3 

OJJ 
O J K U 

4.43 

0.001 u 
0108 
0.002 U 

20 
O005U 
212 

OOCQU 
0 

a»t u 
3B9 
4m , 
ao2 

OM01 U 
1B.T 
flill U 
0.3U 

OOOf U 
0.03 U 

0.0002 U 
5 

OOOIU 
70,3 

0.OD4 
12S 

0J)7 
0.4 

OOOIU 

M i e c t o d v i 
M«fcnOT 

eTir 
3.»1 

• 277 
IJO 
1.47 
113 
1.02 

0.645 
0307 

16 U 
3.1 U 

S200U 
62 U 
&3U 
1.7 U 
13 U 
31 U 

3.1 U 
3300U 

4Z7D0 " 
03 
10 J 

0.D6U. 
6 U 

0301 U 
o.f 

0.002 U 
38.1 

o:oosu 
- 457 

aOD2U 
122 

030? U 
764 
4, f l ' 
038 

03001 U 
90 

031 U 
• 5 U 

0301 U 
0.) 

03002 U 
8 

0.001 U 
107-

0.004 
8 » 
0.D7 
0,V 

0301 U 

dNMdetMte 
UMn 
4&4 
331 
277 
1.60 
1.47 
731 
132 

- 0.643 
0.BS7 

16 
3.1 

3200 
62 
6.3 
1.7 
1.6 
31 

3.1 
3300 

31700 :• 
03 

.633 ' 
035 
436 ' 

0301-
0262 • 
0302 
3a4 

030S 
320 

.0.002 .-
:10LS 
0.DO1 

620 
4.09 

03S25 
0.0001 

282 : 
031 

' - 3 3 8 . 
•ftOOI-

. 0X08 
03002 

5.67 
0.001 
87.2 

aoo4 
172 

ao7 
0 3 

0-O01 

331 
2T7 
139 
147 
0.85 
.1.02 
0343 
0:BB7 
16 

• 3.1 
3200 
62 

as 
1.7'. 
1 3 . 
31 ' 
3.1 
3300 

.21500 
O J . 

OJ>S-
s 
0301 
02 
0302 
233. 
0305 
313 
0302 

• 0301 
725 
* M 
036 

23 
aoi 
4 
3.001 

-. 03 
.< 0.0002 

« 0.001 
782 
0.004 
190 

• 0.07 
0.7 
0301 

U 
U. 
U 
U 
U 
U 
U 
u 
u 
u 

i 
u 

u 

U 

u 

u 

0 

u 

u 
u 
u 

u 

u 

u 

9!»> 

33) 
2.77 
139 
147 
938 
132 

0341 
0397 

16 U 
31 U 

3200U 
62 U 
6.3 U 
1.7 U 
13 U 
31 U 

3.1 U . 
3300U 

42100 
OS 

SJ 
0.05 U 

6 U 
0.001 U 

03 
O.0OZU 
383 

0305 U 
43. 

0302 U 
12 

0301 U 
726 
438 
0.06 U 

03001 U 
29 

031U 
6 U 

0.001V 
04 

0.0002 U. 
6 

0.001 U 
B32 

0004 
ISO 

0.07 
0.7 

0301U 
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J TeMB2 UiwriedSedmentCheintolryEMa 
• ^ Sufaoaor N i m b e r HLrnber 

vx^tm 
Detec ted D e l e c i a d U M w m 

OetociBd and N o n d e l e d e d Cencan t r s l l on t 

s i r i a c w 

Bur fec* 
BurfBce 

BUrfBCB 

• u r t a c s 

• t n f a o s 
cu r f sce 
s u r f a c * 

su r faca 

Burfaea 

n r f a o a 

BurlBce 
sur face 

c u r i a e * 

B U r f K » 

BurfacQ 

B u r t e e 

sur faca 
sur face 

suites 
surface 
surfan 
surtea 
surface 
Burfsce 
cufaoe 

su tee 
swfWw 
st*fu» 
SUrfsM 
su te» 
surfkDB 

su fue 
SurfM 
•UtiUK 
awbce 
R H H * 

surfsEv 
StftBDS 
EUfaDO 
Bi«faee 
surfaoe 
curfsce 

BUrfKV 
euitacB 
surface 

C«leiui>(iaa(l) . 
CobeKmsAg) 
CobaNOno'l) 
IrandngfkB) 

F>olatfkjm<mc«(0) 
Potasik/n(m9(] 

. Sedtan |n«iko} 
So*m(««i90. 
TWafMumlmgnq) 
VnKllmnlmgtto) 
Vanadium (ToeR) 
24Mhy(rH[MMsne <ugA9g) 

Acer»pWhytane(u(fftB) 
Ar*T.c««(«gfto) 
RusRSMdigAo) 

Benzo(a)pyrene(ugA(ii} 

B«ai)<k)auorantterw (i«rt«) 
Ctin«sn.(uofl«) 

lndsno(12.3cdlpyrerNi(i«ll<a) 
Pyrene Ci«ko) 
BenziXMgiucnnthBrw (lohg) 

4'CHcnt^«»i i l (rokg). 
2.2--OtdtaOblph«ql(naflw) 

2.4'<»irtfaroKph«>ii»l <r«l(B] 

3.3-«hM«iifalphan>l(,^ytB} 
3.44}«HDniUphsnyl{rvko} 
3.4'-OkWorr*iphefm <r«Aa> 
3.S-0icMQrDt>phMVl (ngAcQ} 
4,4-431*lofoUphenyl (rtaHtg} 

a 3 - 100 
100 
IOO 

. 0 
100 
100 
100 
100 
100 

• 100 
100 
IOO 
100 
100 
0 
0 
50 
25 
73 
SQ 
26 
100 
100 
60 

.100. 
100 
100 
100 
100 
100 
100 

. 100 
100 
100 
10O 
100 
100 
100 
100 
100 
100 
100 
0 

100 
100 
100 
100 
100 
0 
0 

100 

S770 
522 
127 

31300 
0.80 

4200 
18.1 
640 
23 
870 
183 
1410 

70 

21 
203 

24 
22 
20 

100 
147 A 

242 J 
63 

n 
60 
37 
61 
72 

160 
35 

120 
121 A 
eSTA 
804A 
1.95 
128 
222 
5.86 

0200 
3.07 

128 
0385 
03S1 
127 
138 CJ 

172 

" i s S T O " 
522 
1B3 

43500 
036 
7310 
18.1 

1520 
23 

1330 
183 

1410 
107 

-ZI 
203 
325 

28 
29 

190 
22aA 
27 

903 J 
113 J 
120 
130 J 
94 

161 J 
340 
B43J 
320 
214 A 

13S4A 
1486 A 
1.a5 
128 
2.22 
536 

0209 
3.07 

123 
0385 
0351 

12.7 
1.D6CJ 

172 

- T O O 
522 
16.B 

30000 

039 
6250 

18.1 
1260 

20 ' 
11« 
163 

1410 
047 

ZI 
203 
292 

24 -
29 

130 
187 

263 
783 
953 
883 
713 
783 
121 
221 
63.7 
216 
169 

1O30 
1180 
13S 
128 
222 
830 

0200 
337 

129 
0385 
0351 

127 
13S 

172 

6850 
52.2 
iB.a 

039 
7240 
16.1 
1470 • 

20 
' 1230 

1&3 
1410 
107 

21 
205 

31 
22 
29 • 

109' 
162 

24.2 J 
77 

100 
70.5 J 

ea J 
77 

120 
183 
54 

170 • 
173 A 

tOSTA 
1280 A 
135 
125 
222 
536 

0209 
3.07 

129 
0385 
0351 
127 
136 CJ 

17.2 

esso 
E22 
ie.B 

42300 
03S 
7240 
18.1 

1470 
23 

1230 
163 
1410 
107 

21 
20.5 

31 
22 
29 

120 
214 A 

24.2 J 
B6 

110 
08 
60 

813 J 
130 
200 
71 

IS3 
173 A 

1230 J 
1280 A 
1.95 

' 126 
222 
S,B6 

0 . 2 0 9 . 

3 .07 

123 . 
0885 
03S1 
127 
LBeCJ 

172 

sno 
522 
12.7 

0303 U 
31300 

0.69 
« 0 0 
18.1 
840 
29 
870 
16.3 

1410 
70 

0303 U 
IBU 
1BU 
IBU 
IBU 
I f i U 
ISU 

100 
147 A 
ISU 
S3 
GS 
60 
37 
61 . 
72 

180 
35 

120 
121 A 
B57A 
e04A 
135 
125 
222 
536 

0209 
337 

o.6seu 
123 

oaoE 
0351 

127 
i . eec j 

C12 
0.174 U 

172 

8670, 
622 
183! 

0.003 U 
-43500 

030" 
7310 
1B.r 

is2a 
23 

1S30' 
183 
1410 
107 

0.001 U 
20U 
21 

203 
323 

2B 
2B 

19Q 
223A 
27 

893 J 
113 J 
120 
130J 

^ .-161 J • 
34p 

943J 
320 
2 l i A 

1294 A 
1488 A 
135 
125 • 
2 2 i 
53b 

02Cd 
33^ 

O . ^ U 
123 

0.8^ 

13b CJ 
1 C12 

omu 
172 

- T M O — 
522 
163 

O.D03 

SBOOO 

039 
6K0 
18.1 

12S0 

20 
1140 
163 

1410 . 
94.7 

0303 
1B3 

20 
103 -
263 
213 
213 
130 
187 

223 
7B3 
B5.6 . 
863 
713 
783 
121 
221 
617 
218 

. in-
1050 
11B0 
135 
125 
222 
5.66 

0209 
. 3.07 
0698 

123. 
03B5 
03B1 
127 
136 

C12 
0.174 

. 172 

8850 
522 
1B3 
O003 
42300 
069 
7240 
18.1 . 
1470 
23 
1230 
1B3 
1410 
107 ' 
0.003 
19 
19 
19 
24 
10 
19 
109 
162 
19 
77 
100 
79.6 
58 
77 
120 
163 
54 
ITO 
173 
1057 

1280 

I.B6 

126 
222 
s.ee 
0200 
337 
06B6 
123 
0385 
0361. 
12.7 
1.6Q 

0.174 
172 

U 

U 
U 
U 
U 

U 
U 

U 

J 
J 

A 
A 
A 

U 

a 
C12 

u 

8850 
522 
183 

0.003 l i 
42300 " 

039 
7240 . 
18.1 
1470 

23 . 
1230 
163 ' 
1410 
107 

0303 U 
16 U 
21 
20U 
31 
22 
IBU 

120 
214 A 
242 J 

68 . 
110 
96 . 
60. 

813 J 
1 » 
200 
71 

2S3 . 
173 A 

1230 J 
12SDA 
136. 
1JB 
222 
63Q 

0.208 ,, 
337 

0.6BGU 
123 . 

0885 
0361 , 
12.7 
136 CJ 

. Cl 
0174.U 
172 
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Table 2. Queried Sedlrtwnl Chetrtrty Dete 

n M U CSM Ml terawT 
l ^ l i r t i l M W 

a u r r 

Hivnber NurrSer % 
.otSamotet Detadad Pettctod 

• ^ 0 0 

and Nondetoded CorKentraOans 'O 

aurtacA 
surface 

Q^ 

Aneiyte 
ZS',^-ritat*)KMpherul (RflAv) 
22'.4-Tna»ilcrat)lphsny) (noAo) 
22',5-TiJchlanUpherV ('^Atg) 
27«-TllcMon*l{)heny< (ng/kg) 
2A3--Tibl*)n)01ptienyl îgAca) 
23.4-'niBMaraUphenyl ( i^ ikr i 
2A4--Trichlerablphenyl (ogAifl} 
23.&-'TtkM(xet>lplMnyl (r«flig} 
23.6--McMM)Uphwiyl V^lt f f i . 
2 jr4-TikMand^phenyl (ngntc) 
23-3-TrlcMo(abIphanyl [t«Aa) 
23'3-TifcWorcblphenyl Cnantfl] 
2.4,4^TrfcHoreib1phenyl tttfi^q] 
2.43-TrtcMcvebt?henvftfxykB) 
2,43-TricMaratMphenyf IniykB) 
2,4'fi-Tiiaet9n*iphen^ Ihi/kg) 
2*3-Tfleftl(iT0bt3hBfiyl (rvflcg) 
23'^'-7nchton>btpnenyl (ngftg) 
23'3-TdcttorDblptwvl &«hg> 
3,3'4.T1KtiloRUphenvl {(^Atg] 
3,3',S-TricM9Kti|ptie*V) (n^kg) 
3.4.4'-'ncNDTCUphenyl (r^Ao) 
34.5.Ti1ahlarDblpheivl (t«fto) 
3.4'.S-7HcMarc6t)teny< ((««o) 
2j'.3j-Tataefifcireoiprianyi tngflts) 
2,2-,3,4-Tenchlorot4]henyl [ntfkfl) 
22'.34'-TBlrKHorot«ihenyl (r«niol 
22'3A-Tenchtoreblpr)enyl(n0nio) . 
22'.3,Er-TettacMoR)blphenyl ^^jlkn) 
22'.33-TBlrKrtottiMphenyl (ro'kg} 
2,7,33'-Tsn«NorDblpKMq4 (rv/kO) 
2;r,44'-TBtrachk9rofaJphMyl (r«Ao} 
22',43-TetnBChloroblpheriyl <ivlko] 
2,2'.43'-TskadilDrab<phwyl fnUg) 
2,2-,43-TetrKMoraliMwvl (r^kg} 
2,3-,43r.TenclitoreOiphenyt <r«Aig) 
2^3,5'-Tetn(iilorobtptWQt <tvnia} 
273,6'-Te(rschloroblph«tyl <i«fkD) 
2.2'3.g'-Teft«cfitonoMphwiyl ^tg/k^ 
23 J'4-TencHiwDblphenyl (nolhol 
23,3'4'.TetiKManibiptK[iy1 (nefKo) 
23,3'3-TatiiEtiTorablphenyl (r«As) 
2 A3',?-T«tiachlan3faVwn)l (ngAga} 
23,3'3-TetrBcM»t)4;ihanv( (r«Acg) 
2344-tetnchtcrablphenyl tr<gll«) 
234.&-Telnct>k)robiorKiny1 (ngAcD) 
23.43-Teiractilorobtrtemri tnoAo) 
a34'3-T<gachlorefclphanyl [ngKte) 
234'3-Teln9chkirobk>henyl (ngAa) 
23,53-TeiracHaniDlphBnyl (ngfkg) 
2.3-4,4'-Tetrechloricib>phenyl (ngAtg) 

lifa*mim Micdmum 

Dttected 
MtohnUn 

I I J 113 
14.G 

2S3CJ 263 CJ 
738 736 
832 CJ 832 CJ 
2G3 CJ 2S.5 CJ 
1T.7 17.T 

0468 0.458 
4.77 4 . n 
O S C J 935 CJ 
341 341 

0 4 H K 
474 CJ 

223 
331 
S5.1CJ 

1SCJ 
G3e 

14.7 
603 CJ 

- 163 CJ 

C.404K 
47.4 CJ 

22B 
161 • 
SS.1CJ 

18 a 
6.56 

14.7 
803 CJ 
163 CJ 

n404 
47.4 

33.B 
3.E1 
951 

IS 
836 

14.7 
603 
1B3 

.138 
303 

834 CJ 
113 
162 CJ 

289 
407 

138 
303 

634 a 
113 
152 CJ 

239 
40.7 

113 
143 
253 CJ 
7.B6 • 
632 CJ 
2S3CJ 
17.7 

0468 . 
4.77 
B36CJ 
341 

49.2 
11.B 

0263 
13B 

20.8 

0404 K 
47.4 CJ 

228 
3.B1 
05.1 CJ 

18 CJ 
.6.66 

14.7 
B03CJ 
183 CJ 

134 

124 
138 
30.8 

834 CJ 
133 
152 CJ 

290 
407 

11.3 
14.5 
253 CJ 
7.68 
632 CJ 
2 S 3 a 
17.7 

• 0.458 
4.77 
936 CJ 
141 

482 
113 

0283 
IJM. 

203 

0.404 K 
474 CJ 

223 
331 
« .1CJ 

18 CJ 
' S.58 

14.7 
603 CJ 
183 CJ 

134 

124 
138 
303 

ee4CJ 
133 
152 CJ 

239 
40.7 

113 
14.5 
25.6 CJ 
7.68 
B32CJ 
263 CJ 
17.7 

0.14* U 
0458 
4.77 
8.S6CJ 
341 

C2Q 
C2B 
CIS 

482 
113 

C21 
02B3 

138 
0.188 U 

. 203 
0218 U 
0404 K 
474 CJ 

C40 
223 
331 
93.1 CJ 

IBCJ 
536 

C44 
14.7 
603 CJ 
163 CJ 

C45 
134 

CGO 
134 
13B 
303 

0.717 U 
0.77 U 
834 CJ 
133 
1S2CJ 

CM 
2.93 
40.7 

M.3. 
14.Bi 
25,5'CJ 
7.68 
612 CJ 
25.5 CJ 
17.t 

0144 U 
04SK 
4.77 
0S5CJ 
141 

C20 
CIB 
cia 

492 
113 

C21 
0.283 

136 
0.196 U 
209 

0218 U 
0.4*fK 
47.4 CJ 

.'C40 
22.8 
161 
ecfc j 

IBCJ 
S.58 

.C44 
14.7 
603 CJ 
163 CJ 

;C48 
134 

, CSO 
12^ 
138 
ao.9 

0.717 U 
077iJ 
a . ^ C J 

1 K C J 

Tcso 
239 
40.7 

W.S 
143 
253 
738 
632 
a .6 
17.7 

0144 
0.456 
4.77 
065 • 
141 

C20 
C2e 
cie 

462 
11.8 

C31 
02B3 

138 
019G 
203 

0.218 
O404 
47.4 

C40 
223 
331 
S5.1 

16 
538 

C44 
. 14.7 

603 
1B3 

C45 
134 

CSO 
124 
136 
303' 

071T 
0.77 

. 8 3 4 
133 
lEQ 

CEg 
239 
40.7 

11.3 
143 
2fi3 
7.88 
B32 
263 
17.7 
0.144 
0.4S6 
4.77 
0-68 
341 

4BL2 
113 

0263 
136 

•a i9e 
20B 
0216 
0404 
47.4 

228 ' 
151 
86.1 
16 
&06 

U.7 
B03 
163 

134 

1JM 
138 
303 ' 
0.717 
0.77 
634 
133 
152 

2.99 
40.7 

203 CJ 
7.88 
632 CJ 
253 CJ 
17J 

0.144 U 
0,458 

4.77 
035 CJ 

0283 
138 

01B6U' 
20B 

0218 U' 
0.404 K 
4T4CJ 

223 
O40 

t.24 
1.38 
303 

0.717 U 
0.77 U 
034 CJ 
133 
1£!CJ 

v.y 

\^-
% n r gwrts OB ens 
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TMeOKSMMahMMHir 

j .T»1>1«2 Queried Sedimenl Chertrtlry Data 
Stf^Kan Number Humber u auMurtece AiwMa ' ef iUxvle. DetocW Mected 

si«face 
sivfaee 
siebce 
stance 
suTace 
stfbce . 
sutaca 
•uftca 
urhoe 
•uiftse 

staftc* 
•uAce 
sixbce 
sulaoe 
BLitoce 
•Kbee 
purtKe 
urbce 
•urfaoa 
•Litee 
surface 
turlaea 
surfaos' 
suifuas 
surface 
eurbtee 
surface 
surface 
surfaoe 
surfaoa 
surface 
surfaoe 
surface 
surface' 
suiface 
surface 
surfaoe 
aurfaca 
surfaca 
surface 
aurtace 
aurfaca 
aurfaca 
tur iat» 
surfaoe 
surface 
Burteco 
surfaca 
surface 
auiface 

234'3-Te(ncMorDblphenvl (r^kQ) 

23'.Gi5'-Tfl(racHorDbiptov1 (ngAwl 

33-,6.6-.TetrBtrtorD«phenyt (rvAta) 

22M3'3^>ent3C»orat)lpr«r«l(r«lka) 

2r33.Wemac«ortWptMn*1 (n^kg} 

2r3.«.6--P«nfactilorablphenyl(ngAig} 

aZ436f.J»ented*>roMphenyl (ntfkg) 

233".4,4-J'artKWorotlphenj1 ( n ^ } 

233-4.6-Penfa«Mxot«)hony< (ivlcg] 

23 J3,6-PefJacrtbrpb^«wy1 (ngla) ' 

2344'.^Ponbchlombipbwi)rt (ngftg)' 

1 
1 
0 
0 
0 
1 
c 
0 
0 

0 
1 

'0 ' 
1 
0 
1 
1 
1 
1 
1 
1 
0 

1 
1 
0 
1 
1 
1 
D 
1 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
1 
0 
1 
1 
0 
0 
D 
1 
0 
0 
D 

100 
100 
0 
0 
0 

100 
0 
0 
0 

0 
100 
0 

I W 
0 

100 
'100 
100 
100 
100 
100 
0 

100 
100 
100 
0 

100 
100 
100 
0 

100 
0 
0 
0 
0 
0 
0 

100 
100 
I M 
0 

too 
0 

100 
too 
0 
0 
0 

100 
0 

0 

Mbimim 
248. 

0778 

1.12 

7.72 

233 

0274 
27.2 
142 CJ 

71.7 
41.1 CJ 
•187CJ 

412 CJ 
236 
312 CJ 

583 
305 CJ 
132 

138 

327 
0.178 
613 

833 CJ 

14 
378 CJ 

3.82 

Dueled CotioerarBllcns 

246 • 
0778 

1.12 

7.72 

233 

0274 
272 
142 CJ 

T1.T 
41.1 CJ 
187 CJ 

43.2 CJ 
236 
312 CJ 

56.9 
305 CJ 
1.52 

1.S6 

127 
0.17* 
813 

8.03 CJ 

14 
376 CJ 

3.92 

Mean 
2.48 

0778 

1.12 

7.72 

233 

0274 
272 
142 

71.T 
41.1 
167 

432 
2S8 
312 

saj 
30S 
1.B2 

1.86 

327 
0178 
813 

8.93 

14 
376 

1B2 

MsdUn 
246 

0.778 

1.12 

7.72 

233 

0274 
272 
143 CJ 

71.7 
41.1 CJ 
187 CJ 

432 CJ 
236 ' 
312 CJ 

563 
305CJ 
132 

136 

327 
0.178 
813 

833 CJ 

14 
376 CJ 

332-

OSIh. 
2.46 

O.T78 

1.12 

7.72 

2.33 

0274 
272 
143 CJ 

71.7 
41.1 CJ 
167 CJ 

432 CJ 
236 
312 CJ 

563 
305 CJ 
1.E2 

1.86 

327 
0.178 
613 

- B.S3CJ 

14 
378 CJ 

382 

U t * t u n 
246 

0J7B 
C49 
C81 
C40 

1.12 
0345U 

C61 
C6B 
C81 

7.72 
0203 U 
233 
031 U 

0274 
272 
142 CJ 

71.7 
41.1 CJ 
187 CJ 

CBB 
432 CJ 
238 
312 CJ 

C88 
563 
305 CJ 
132 

C83 
136 

C86 
C93 
caa 
COS 
C90 
CB3 

327 
0.17B 
813 

0368 U 
833 CJ 

C8G 
14 

378 CJ 
0.320 U 
0218 U 

cao 
332 

Cl io 
CSS 
C65 

248 • 
OTTB 

C49 
COl 
C40 

1.12 
0345 U 

C81 
'csa 
•cei 

7.72 . 
0203U 
233 
O01U 

0274 
272 
142 a 

71.7 
41.1 a 
167 CJ 

C8e 
4 1 2 a 
238 
312 a 

^C88 
583 

?S" 
:C83 

• ' • • ! « 

ca3 
'C89 
,C83 
.'COO' 
iCOS 

327 
OirB 
613 

03SBU 
8.03 CJ 

' CBS 
14 

378 CJ 
o j j i u 
0218U 

' CSD 
i M 

Cl io 
iC86 
. CBB 

; 2.48' 
0.778 ' 

C48 
C61 
C40 

1.12 
034S 

C81 
CSO 

. C61 
7.72 

0203 
2S3 
031 

0274 
Z7J 
142 

71.7 
41.1 
167 

CSO 
412 
236 
312 

CSS 
583 
305 
1,62 

COT 
1.98 

C86 
C83 
cas 
CK) 
cao 
C83 

327 
0.17B ; 

ftl.S 
0366 
8.93 

CB8 
14 

• 378 
0328 
0216 

C M 
3.92 

C l io 
C85 
ces 

Uedbn 
248 
D.77B, 

1.12 
0.645 

7.72 

233 
OBI 
0274 
272 
142 
71.7 
41.1 
167 

432 
236 
312 

883 
30S 
1.S2 

1.9B 

3.27 
0.178 
813 
0.308 
833 

14 
376 
0329 
0216 

332 

C4a 
cei 
C40 

Cl 
C61 
C69 
CB1 

U 

U 

CJ 

a 
a • 
cse 
a 

a 
C8e 

a 

CD3 

CSB. 
C93 
CSS 
CB3 
CBO 
C03 

U 
CJ , 
C8G 

CJ 
U 
U 
CSO 

Cl io 
C86 
CBS 

86)h 
2.46 

0.778 
'C49 
C81 
C40 

1.12 
0.G4SU 

cei 
ceo 
C61 

7.72 
0203 U 
233 
031 U 

0274 '• 
2T2 
142 CJ 

71.7 ' 
4 t1CJ 
167 CJ 

ceo 
4 3 2 a 
238 
313 a 

csa 
68.S 
305 a 
132- ' 

C83 
138 

C88.. 
CBS 
CU 
C83 
ceo 
CB3 

127 
0176 
613 

03S8U 
8.03 CJ 

C8B 
14 

378 CJ. 
032BU . 
0218 U 

QBO 
192 • 

C l i o 
CS5 
CBB 

DO KOT C M ^ otcmL 
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^ 0 Tab fa2 Queried Sed&TurtClienJMiY Data 
Surfaces Number Humber % 
subsurface AnaMe c4 Samples Datactad Detaasd 

curtaes 
Bwface 
iwface 
itzfaca 
surface 
Eulsce 
suiftoe' 
•urf ica 
surface 
ewfaoa 
surfaca 
surface 
surfaoa 
^ • faoa 
ewface 
suiface 

"aisfeco 
aurfaca 
surface 
•ur f toe . 
surface 
surfMe 
eurface 
surface 
sufaoe 
surtace 
surfece 
surfaoe 
atifboe 
suifaoe 
surfaoe 
suibos 
suifaos 
suftacs 
(u face 
EUlfaOB 
lu teos 
ststsoa 
surfaoe 
suifaoe 
sufac* 
KMtKX 
tu f ice 
stffaoe 
surfaoe 
surface 
surftte 
strface 

stifaca 
etvface 

23-4,'.O«rt>*lon*ilpri8nyi(n0ft'0) 

2jr.S,3-43'-«o»*itorall*henjt (tiglkg} 

22'.33'3.fi'-M«««oraiX(»»r«yi <ne'ko) 
22-.13-3.6--Hsw*toroblphsn,1 (ngftfl) 
22-.a44'3JfaaAto«*)h«,a< (rvkg) 

22M4.4'3>laxaiMcr]bli)hanyl tncAto) 

2a*A43'3+faweNor»lpt«ny( (ngA«) 
22-A433-H«w«on)blphenyl (ngAo) 
2jr3.4'3.5-HexieW0Mbipheoyl tr«As) 

22-34',63-HMchkw)t)lphenyl (ng^gj 

22'3.S3.ff-He«KMorobK*«,l (ng*8) 
22'4.<',5.S--H«McHoruUii|wnyt (ngftg) 

Z2'A4-.e.6--HeiscHorDblpher^(ngfkg} 

233'44'.&*fa*ecf*«iblphenyl (ngA^) 

2.3 J'.4334taa>:MarQblphenyl {i«Ag) 

2.3,44'3.64teecM(»robiphenyl (ntykg) 

1 100 -
0 0 
1 100 
0 • 
1 100 
1' 100 
0 0 
0 0 
1 I W 
1 too 
1 100 
1 too 
I IOO 
1 100 
1 100 
1 100 
1 100 
1 100 
1 100 
1 100 
0 0 
1 100 
0 0 
1 wo 
0 0 
0 0 
1 100 
0 0 
1 100 
1 100 
1 100 
0 . D 
1 1DD 
0 0 
1 100 
1 100 
0 0 
0 0 
1 10G 
1 100 
1 100 
1 100 
0 0 
0 0 
1 • 100 
0 0 
1 100 
0 D 
0 0 
1 100 
0 0 

2D6 

OB73 

106 
4.1B 

0.866 
D3S1K 
811 a 

Bsaa 
38.7 
721 
230 
103 
3 4 3 a 
310 a 
100 

174 

838 a 

151 

423 

132 0 
B4ea 
1.10 

0372 

0304 
e44a 

43.9 
101 

86 
7.51 

1.37 K 

533 

213 

Delected Conoenttatkxn 
Msdmum 

208 " 

0373 ' 

105 
4.18 

0358 ' 
Q3B1K 
611 a 
888 a 
36.7 
721 
230 
108 
343 a 
310 a 
100 
17.4 

836 a 

151 

423 

132 D 
646 CJ 
1.18 

0672 

0304 
M 4 a 

416 
111 

66 
7.51 

137 K 

S33 

213 

Uasn 
208 

0373 

105 
4.16 

0858 
0.581 
83.1 
688 
38.7 

' 721 
230 
103 . 
34.8 
.310 
100 
17.4 

838 

161 

'423 

' l32 
646 
1.16 

0372 

0.504 
844 

433 
f10.1 
- 86 
731 

137 

533 

213 

Median 
208 

0373 

335 
4.16 

0338 • 
' 0361 K 

611 a 
6 6 8 U 
38.7 
7.21 
230 
103 
S 4 3 a 
310 CJ 
100 
17y4 

8 3 e a 

151 

423 

132 D 
8 4 f i a 
1.18 

0372 

OS04 
6 4 4 a 

433 
10.1 

86 
T.51 

1.37 K 

CS.8 

213 

99(r. 

0973 

335 
4.18 

0366 
0381 K ' 
83.1 a 
6 B 8 a 
38.7 
721 
230 
108 
343 a 
310 a 
IOD 
174 

OSO a 

151 

423 

132 0 
646 CJ 
1.18 

0.872 

0.504 
64* CJ 

419 
10.1 

88 
r.51 

137 K 

533 

213 

Mrftnum 

208 
CSB 

0373 
0415 U 

33S 
4-16 

C107 
CBC 

03S8 
0381 K 
611 U 
BBBa 

38.7 
721 
230 
103 
343 a 
3 i D a 
100 
17.4 

C120 
338 a 

C130 
151 

0309 U 
C134 

423 
0354 U 

132 0 
B 4 6 a 
MB 

C147 
0372 

C135 
0304 

6 4 4 a 
C13E 

0122 U 
419 
101 

68 
TJSI 

C129 
04GU 
137 K 

C129 
533 

0324 U 
C12B 

213 
C163 

KfacfaJand 
MaHwum 

208 
C&6 

0373 
0415 U 
339 
4 . « 

C107 

csa 
0858 
0381 K 
811 a 
688 U 

317 
721 
230 
103 
34.8 a 
310 a ' 
100' 

17.4 
C129 

838 CJ 
-C138 

1511 
0.689 U 

,C134 
423! ' 

0354;U 
132D 
646 a 
1.10 

.C147 
0.B72 ' 

.C13& 
0304 

044 CJ 
:C135 

0.12Z0 
433' 
10.1 

06 
731 

iCl28. 
0 4fiU 
137K 

-Ct29 
S 3 i 

OiS^U 
;C128 

213 
ICT53 

NontWecttd Concenmaons 
- hfaen Medfan 

20S 208 
C8B 

0373 O073 
0416 0416 
333 335 
4.16 . 416 

C10T 
cse 

0396 OBSa 
0381 0381 
811 811 
686 088 

38. r 317 
721 721 
230 230 
103 103 
343 343 
310 310 
100 100 

174 174 
• C129 

638 838 
C139 

161 161 
O690. 0399 

C134 
423 423 

03G4 0354 
133 132 
646 646 
1.16 1.18 

C147 
0372 0372 

C135 
0604 OS04 

644 644 
C13S 

0.123 0,123 
433 4 3 3 . 
10.1 10.1 

B8 68 . 
731 .731 

. C129 
- 048 - 046 . 

. i J 7 . * .137 
C120 

633 B33 
D3M,, 0.524 

C138 
213 213 

C183 

cae 

u 

C107 
cee 

K 
a 
a 

a 
CJ 

a2g 
a 
C130 

u 
C134 

u 
0 
a 

C147 

C135 

a 
C136 
U 

C129 
U 
K 
C129 

U 
C128 

C153 

-B&h 
2D8 -

cse 
0373 
0415 U 
105 
4.f« 

C107 

cae 
0656 
0.561 K 
83.1 CJ 
688 U 

a8.7 
721 
230 
103 
343 a 
310 a 
100 . 
174 

C129 
838 a 

C138 
151 

0 . ^9 U 
C1S4 

423 
0354 U 

132 D 
e46a 
1.16 

C147 
0.872 

C13B 
OSO* 

8 4 4 a 
C135 

0122U 
433 
10.1 

ee 
731 

• C129 
0.41 U 
137 K 

C13S 
SIB 

0324 U 

c i a 
213 ' 

.ciaa ^ . . - • 
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I te ou cat Hbi . 

Table 3- Quatfad Sedimenl QienwIrY Oefa 

AreMe 
Number Numtier- % 

tfS^tCfas Detected-Oeacted MWmum 9501 

331 
793 a 
434 

M W t ^ m . 

231 
793 a 
414 

C171 

U*J,»IMT, 

231. 
7B3;a 
434 

C171 

Ueen 

- OJ07. 
231 
78.5 
414 

C171 

OJD7 
231 
793 
434 

U -

a 
0171 

9581 

231 
793 a 
434 

C171 

13.4,4-,5.ff.He«^io,obiphanyl(ngAo) 
2,2-3,y.M'*4fapfacHoroblphety (ngA^) 
22-33.4.4'3^apfacHoroUphef9l (rigAg) 
22-3 J,4.53'-Hepts(rtotoUphen>1 (ngftg) . 
23'33'.4.53-Hepfad*)rot4ihenyl (ngAg} 
23'3J.*.53-4teptoettotD«p(wiy1 (rvAo) 
23',3,3'.43^.64tapt>aNoroblphen)t (ngAD) 
23'33'.4.6.6'>teptacMoiDblphanyl (ivntg) 
22'.33'.4,B'.e"4i,p(aeWi«iWpheqy1 ( ivn^) 
22'.33 ,̂E.5-,6-tiepiBchk>K>bt;ttienvl (ntfkg) 
22-33.B.63'-HeptochloioblphorQit(ngftB) • 
22-34,*'.63--Hsptaehlon)MptwM (ntfko) 
22'344'.S.6-hBp«acMoroU|*i««iyl (ivA«) . 
22-34.*'3,B'-HspiaetiloroHprienvl (rvlkg) 
22'3.4.4-,S',6'»topfach>o(vblphenyl (rqlks} 
£7^.44',0.a--ftaptotftf«oMiftenvf (rtfkgj 
23-34,S.5-3^fap(a*IorolilplM«.yl(no)kg) -
22-3,433.6'4fap{a(MoiDb4gheivl (ngllq) 
22-.3.4*.S,5'.64top(achlortMphenvl <n0kg) 
22-3.4'.5.B3'-*fapt««c«*lphwyl i ' ^ f t ^ 
2334,4'.63'-4leplKdilcmUphertvl ̂ ng^Q) 
23J-.4.4-.63-Heti(BcMDroM)henvl (ngAco) 
233-44-.6',04tepiachloreUpher>vl (r«%a) 
233-.433'>hepteMorcUphenyl (i^hg) 
213-.4'.5.5-.G-liaptacldorafaipt»nyl<r^kfl) 
22'.3J-.4.4'.6.S-OclBcWoi«b^«her>( (rtgftD) 
Z2-.33'.4,4-.5JtOctactilorabft4ieny) <npAtg] 
2y,3,3',*.4'3*OctBC«ontt*hBr^ (nrfkg) 
2 7 3 J,4,4-33'^3c1acWo™t*tToro) ( m ^ ) 
22.33',4,6.S-3o«acniorottpn6ny1 (ngftg) 
22-,33'4.G.5-3'-OaWhlorDbtMnvl (ngntg) 
22-.33'4.^e.6'«ctachlonit«yianv1 (ngftg) 
22'33'.4.ff3.&OctacM»cb^)hBny1 (i«FkB) 
2r,33,53-,6,e'-Oci8cMtrt*henyl (i^ikg) 
22'A4.4'3,ff.ftOdaditaul4ihenyl (rv8u) 
2J'Jt4,4'Afe8-^5efac««t***«»«* f»»ks) 
23.3'44-.6,9'.^OclK«obbk)henyl (rvBv) 
22-.13'4,4-3,C',MlQneohknb^«ianyl(ngftg) . 
22'33'.4,4'3£3'-Haruchknibtihenr1 Inalka) 
23r.l3'43,5',«^4tonacl.kn)biFhenyl (n^kg) 
22'.33'44-3.?,63^-Oecachlim*ipl»»f (ntAg) 
24'-DD0(ugntB> 
24--0pE(ug*g| 
2.4'-0Cn'(u6*ti) 
4,4--ODD(uBlo> 
4.4'-bDE(uo*g| 
44'-0Crr(ugA4) 

ToUl of 3 isomera: pp^3DT,-l»0.•0De (ugAv) 
Aldrin tuo*D) 
etph»+fasech[cnM¥clohexane (ugfltg) 
bcto-Honc^loiDcydohBxene (ug(kg) 

1 100 
1 100 
1 100 
0 0 
1 100 
1 100 
1 100' 
1 100 
1 100 
1 100 
1 100 
1 100 
1 100 
1 100 

231 
7S.&CJ 
414 

2S4 
114 

- 3 6 3 
154 

528 
113 
5 3 B a 
133 
127 
108 a 

231 
78.5 a 
414 

284 
11.4 
36.3 
154 
G2B 
l i s 
5 3 & a 
1.53 
1.27 
188 a 

734 
45.7 
IO I 

oa.7 
413 
643 
243 a 
129 a 

163 
23.1 
613 

734 
45.7 
10.1 

96.7 
413 
643 
243 a 
129 a 

163 
23.1 
813 

734 
46L7 
101 

96.7 
413 
643 
243 
129 

163 
Z3.1 
813 

S 3 9 a 
1.63 
127 
168 a 

323 D 

734 
46.7 
101 

05.7 
413 
64,5 
243 a 
129 a 

188 
23.1 
813 

621 
46 

6.72 
17.4 
421 

0.847 
084 J 

1 J 
234 A 

6 3 8 a 
133 
127 • 
188 a 

3230 

734 
45.7 
10.1 

95.7 
413 
643 
243 a 
128 CJ 

183 
211 
813 

621 
46 

6.72 
174 

.42-1 

0347 
034 J 

1 J 
294A 

5 3 9 a 
1.53 
127 
188 W 

032 U 
C1B3 

0308 U 
323 0 

0323 U 
-7.84 
46.7 
lO l 

0.268 U 
C1B0 

95.7 
413 
843 
243 a 

izsa 
C10S 
C197 

163 
211 
813 
028 U 
621. 

45 
6.72 
174 
421 
OJSU 
04 U 

0.38 U 
0347 
0.6* J 

1 J 
2.94 A 
0.19 U 
OIBU 
02 U ' 

S39U 
133 
127 . 
1 6 8 a 

O K U 
,C1B3 

0308] U 
32JD 

0322 U 
73* 
45.T 
ia\i 

0288 U 
ICIBO 

B S - T l -

St 
243 a 
i 2 B a 

°C188 
.0187 

^ 
i M " 

"A 
6.n 
174 

«1 
'D39U 

04 U 
038 U 

1.1 J 
635-
24 
42 

034 UJ 
034 UJ' 
OJjiUJ 

639 ' ' 
133 
127 
188 

032 
C163 

0306 
333 

0322 
734 

' 4 5 . 7 " 
10.1 

0288 
CISC 

S5.7 
413 
84.5 
24.3 
129 

C19« 
' C183 

16.9 
. 2 1 1 

813 
028 
521 

45 
5.72 
174 
421 
039 
04 

0138 
1.02 

0345 
1.7 

157 
0.565 
0585 
OS7 

63S 
133 
127 
166 
033 

D30B 
323 
0322 
734 
45.7 
10.1 
0288 

1 
95.7 
413 
843 
243 
128 

- 1 6 3 
211 
813 
028 
5:21 
46 
6.72 

'1'74 
421 
039 

•04 
' 038 ' 
0347 
034 

' 1 
' 234 

0,19 
0.19 
02 

a 

a 
u 

- C163 
U 
0 

u 

u 
C180 

a 
a 

. C198 
C197 

U 

u 
v'' 
u • 

J 
J 
A 

u 
u 
u 

6S9CJ 
1J53 ' 
127 • 
168 CJ 

032U ' 
0183 

0308 U 
333D -

0322 U 
734 
45.7 • 
101 

0288 U 
cieo 

05.7 
413 
04.G 
34.3 CJ 
128 CJ 

C196 
C197 

183 
211 
813 
028 U 
621 

45 
- S.72 

174 
42.1 
0 3 8 U ' 
04 U ' 

038 U 
0347 

0 3 4 J - " 
1 J 

234A 
OIBU, 
010 l j 
02 l i 

Kmor«30ore<]a.are. 
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Tsb leZ OuerfadSeJmsntChiifatryDBla 

ofSamclea Patected Det tdad Mbilmitm MaxJmaii Meai^n 
Delected and HonOefacted Cawenlrstu io 

aurtece 
surfaoe 
su l ^ce 
sutsoe 
BWteOB 
surfaoe 
eu r faa 
su t f aa 
eurtaos 
eurfaoe 
surface . 
eurface 
mrteee 
aurtaoe 
Burfaoo 
eurfaoe 
skiritee 
surfaoe 
surface 

surfaoe 
surface 
Burteoe 
suiface 
aurfaOB 
surface 
surface 
surraoe 
surface 

surfaoe 
autace 
surtace 
surfaoe. 
sufece 
naface 
Bisfaoe 
SLiface 
aisfsce 
stafaca 
eiafaca 
eufaoe 
MUf»t» 

sufaoe 

surtsce 
siafaca 
Hsfaca 
eisface 

t7>n^CN(rt»«(i«*0) 
0>ycHo.dane<U9>kg) 

Ototdrlrt(i«k0) 

befa£ndOBiton(ug*«) 
BidcmifanstAlBfuglka) 
ErKlttn(iig*a) 

ErsldrtkalmfuaftB) 

IfapfacHarepOKktoftvM 

Mre*(ugfl«] 
Tnapttenefugnv) 

24,6-Ti1ctikirD|>her«il (uolkg) 

2«JamellD**BnEi) *jff*B) 
3.4-ar«rophcnol(ugAq] 

2>4Mh)»henol (uQikg) 
2-Mtrophmol(iBkg| 
430re*r«.fnrtiylphenol (ugAg] 

Phend (ugftg) 
234,fr-Tefew3hlarDphenti {uoftg) 
2333-TetiacHorgphmcl (loAg) 
Dir!ieDiy(Rhihslata(uglkgl 
Diethyl pHhatatefugftB) 
DnulylpMhebfa(uglko) . 
Bulylbenzyi phthaiale f l A o ) 
D(-r»«i^ phttwtatt lugAig) 
Bla{2.emve[wcy0 plWefafa (ugftg) 
Azcbenzene^ifilig) 

23-Cir«n*AjBne(i«1v] 

2-NltroenlIlne (uoAtg) 

OIBU 
OlSU 
OIBU 
OIBU 
038 U 
038 U 
OS6U 
038 U 
01BU 
03BU 
038U 
038U 
03BU 
0 4 U 

OlSU 
0.18 U 
13 U 

03SU 
13 U 

034 UU 
BTU 
84U 
94U 
fiOU 
19 U 

190 UJ 
10 U 
19 U 
• 4 U 

190 UJ 
37U 
ISU 
94U 
29U 
19 U 
97 U 
97U 
ISU 
19 U 
1BUJ 
18 U 
IBU 
3BU 
19 U 
IBUJ 
94U 
84U 
18 U 

,B4U 
8*U 

110 UJ 

0.94 UJ 
034 UJ 
034 UJ 
0.19 U 
038 U 
038U 
03a^j 
13 UJ .. 

034 UJ 
13UJ . 
13UJ 
13 UJ 
13 UJ 
13 UJ 

034 UJ 
034 UJ 
84 UJ 

038 U ' 
04 LU 

034 UJ. 
87 U 
99U 
flo'u 
60 U 
58;u 

200UJ 
Zt-U 
20 U 
99U 

200 U 
4dM 
20U 
SOU 
80 UJ. 
3SU 
97 U. • 
97U 
2flU 
2DU 
20 UJ. 

M 3 
30U 

330 
19 U 
20U 
99 iJ 
agu 
20 W. 
99U 
09U 

120 U 

0 3 6 ^ ^ 
0366 
0386 
0.18 
038 
038 

: . 038. 
- 1.14 
0355 
1.14 
1.14- • 
1.14 
1.14, 

-- I.1« 
0366 
0365 . 

- 536 
038 

- 505 . 
0.94 . 

87-.-
fl&S 
06.S 
67.8 

38 -
if la 
I 03 
19.3 
B6.B 
193 

38.C . 
10S 
86.6: 
78.6 . 
.243/ 

• . 8 7 • • 

..87. .-
. W3 . 

193 
-IBJ. 
282 
183 
129 
19 

193 
• 063 

863 
1B3 . 
963 
OOS 
115 

019 
0.18 
OIO 
&18 
038 
038 . 
038 
018 
019 
D3S 
038 
038 
038: 
04 
018 
0.18 
13 

-038 
18 :.. 
034 

•97 
- 88. 

oe 
57 
18 
180 
18 "• 
19 
86 
180 
36 
18 

. 96 . ' 
84:.. 

-, IB -
87 . 

. 87 
18 
19 -
19 
19 • -
1fl 
48 , 1 . 
19 • 
IB:- . 
M 
ee 
19 •' 
90 
96 

- 110 

U 
u 
u 
u 
u 
u 
u 
U 
U 
u 
u 
U 
u . 
u 
u 
u 
u 
u 
u 
t u 
u 
u 
u 
u 

• U 

UJ 
• u 
u 
u 
UJ 

• u 
u 
u 
UJ 

.-u 
u 
u 
u 
u. 
UJ 
u 
u 

.UJ 
u 
UJ 
u 
u 
u 
u. 
u . 
UJ 

019U 
. 018 U 

OIBU 
019 U 
030 U 
036 U 
038 U 
0.38 1) 
0.18 U 
038 U 
038 U 
038 U 
•038 U 

04 U 
0.19 U 
OlBU 
13 U 

03BU 
IBU 

034 IU 
87 U 
87 U 
97 U: 
G6U 
2DU 

180 U 
18 U 
19U 
97 U 

190 U 
30U 
10 U 
97U 
86 UJ 
20U 
97U 
BTU 
19U 
19 JJ 
18 U 
2pU 
ISU 

110 UJ 
19 U 
19 U 
87 U 
97 U 
18 U 
87 U 
a7U 

laou 

o 

DOHOTOUOTIOKCn 
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Arialvfa 
•Humfaer Numbar 

4'aomaphar?rphor97«nai(ug*g> 
40 i lo roa ia« (ugAcg] 
40Ucraphen)ri phenyl ederfugftg) 
44«troirAnB (i«ikg) 

aetoeic edd (ugltiO 
Bernylalaahol<ugftg} 

)ins(hine((g1(g) 

• (LvAcg) 

nUEne (ugAcg) 
Hnadtoobuladtenc (ugftg) 
Hsiadiknqrck^Mnladlene (uglkg) 
I luiachkjuaDsuv (mftg) -
leophcnme (uglkg) 
MIralMnzene {i^Aol 
N-NlbDEodlmetiyfamlns (ugAta) 
HMbocDdiprapyiMnins (tigAg) 
NMtaaodlphonytainlne (ugftg) 
1.2-a(NcyDbenzBne (uoAtg) 
l,3J)feNorDb«i»M (ugAtg) 
1.44X(Horab«tZBrw (ugAq) 
1,2.4-TVUilon)bMnne (lig/kg) 
Total ergsnle catbon Cpercenl) 
Qravel (percent) 
Sand (paroent) 
Rnee{|»efceoO' 
SiltCpereem) 
Ctoy(penent} 
Alurrtnum (mg^a) 
AMKnoiv (ntgiko) 
Ananla {m0At(}} 
Cadinlum (rno'kg) 
Chnmkfln (ntgflqp] 
Copper (mg/kg)': 
Lead (mg/kg) 
Mangsneee jn^/ita} 
Mercury (mgikg; 
»8dcBl (nvAg] 
Setortun (mcAD) 

TTtelium (moAts} 
zmcfn^jko) 
Bafhan ̂ ngBtg) 
BsfyOum (fflgncg) 
Caldun) (n^kg^ 
Cd>dt(mgftg) 
frcn(n^)n(0) 
Magnaalum ifnglkg) 

ofSan^laj Delaoied Dafaofad • MWmum mniiTKsn 9S» 

eubsurtsoB 

eitisjrfaea 

eubsirrfeea 
subsurtea 
subsuiface 

024 
2327 
7849 
6B.81 
17.B8 

41300 

5 
07 

303 
603 

34 
545 

034 
313 

024 
2327 
7649 
5831 
1738 

41300 

6 
0 7 

383 
503 

34 
645 

034 
313 . 

024 
23.3 
706 
98.8 
173 

41300 

5 
07 

393 
603 

34 
645 

034 
313 

23 
024 

Z327 
7649 
6831 
173B 

41300 

23 
024 

2327 
7B4S 
6831 
17Ja 

41300 

083 
8730 
17.4 

41400 
7060 
1400 

033 
8720 
174 

41400 
7DB0 
1400 

- 033 
6720 
174 

41400 
7060 
1400 

18 U 
fi6U 
10 U 
84 UJ 
19 U 

100 U 
18 UJ 
18 U 
37U 

114 
G3U 

018U 
022 U 

84 UJ 
6 3 U 
19 U 
18 U 
87U 
3TU 
19 U 
18 U 
18 U 
18 U 
10 U 

23 
024 

2327 
7648 
5631 
1738 

.41300 

033 
8720 
174 

41400 
7D6D 
-14a0 

. 033 
6730 
174 

41400 
7060 
1*00 

063 
B720 
17.4 

41400 
7060 
1400 

20U 
BOU 
20U 

ZOOU 
97U 
20U 
40U 
33J 
20U 
20U 
20U 
99 UJ 
20U 
30U 

20U 
2o:u 
30 U 

' 0.34! 
212T. 
704S 
66.61; 
17.Bri 

41300 

183 ' 
1B3 
103 
1B3 

•o.r 
383 

024 
2327 
7048 
88.81 

O.BJ 
872D 
174 

'1400 

1 4 ^ 

033 ' 
B72D' 
174 

41400 
7080 
140Q 

o.n 
8730 
i r 4 
41400 

.7060. 
. 1400 

•19 U. 
S8U 
19 U 
07U 
IBU 

190 U 
2b UJ 
18 U 
38U -
31 J 
ISU 
ISU 
IB U 
87 U 
18 U 

. 10 U 
' IBU 

97-U 
3B U 

18 U 
19 U 
IB U' 
IBU • 
IB U 

23 
024 

2327 
76.4S 
58.61 • 
1738 

413«' 
4UJ 
6 

07 

DO ̂ xrr Quott otCTTE. 
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•OiaCnCSKSUiai 

Tet>fa2 QuBitedSqd'snertCtiBmistryData 
Numbar NumtMr % 

ofSamptes DatacaBri Deteded 

Bid»v1aoe 

subaurtooa 

BtiieutfeGe 

f^ 

EU>surface 
niisurfaee 
subsuifaoe 
ctMurfaee 

aubsurttce 
subsurface 
eubsurisoe 
BUbsurfaoe 

subsurface 
subsiafaca 
subsurface 

Eodtisn (mg^) 
Vanadhon <me^) 
2-UetvlnapMhelsne (ugAig) 
Aoenagtthene (i^^kg) 
AuanapHhykne (ug/kg) 
Anttwacane (ugrkg) 
nuorene (ug^g) 
i4vMnlana(u[|Ao) 
PheiunOvene (IjgAcg) 
Umr Mefacular Wsl(^ PAH (mykg] 
abeni<aJi)anlfaaoene(ugWgil 
Berg(a)ertfftrac<ne (ug/lig} 
Benxi<B]pyrene (ugAig) 
BenioOi)nuai«nAene (uglkg) 
Banzo(g, lLl)perylsae (u01cg) 
aanM(muotw4hane (ugnto) 
Qwysene (ug/kg) 
Huoranthene iMgikg} 
|ndei»(123«d]pyt«ne (ugAcg) 
Pyrene (uglko) 
Benza(l»k]OuaianSiene (ug/kg} 
Hff i Molecuttr Walght PAH (usAqj) 
Pclyeycic Anntsflc HydnxertxxK (iQ/kg| 
24>Tl1ch<c(0i)tMfni (ugAs) 
24,8-Tflctdofophend (ugAtg) 
2,4.0iBhlore()t»Mol (i^ftg) 
24-Dlmettotphw)ol (ugniol 
244]inltnvnenrii (ug/kg) 
^CNoTDphanol ((«/lcg) 
24Mhylp»ianD((ugftg] 
ZMliapIicnilftQfkgl 
4,e41lnllr»2-frMhylphenol(ts/kB) 
40ilori>3^«ftiytpheml (ugAig) 
44Ml9lptienol (ug/kg) 
4.WlraptMnd (i^l/kg) 
PertfemarafMnol (ugikgl 
niar>ol(uplitf 
amefi)4 phStrisM (uglkg) 
Didh|ipM)si8le(ug/l<g] 
Dibu^phltwIatB (ug/kg} 
Bidjibercqri phlhalBta ( u | ^ ) 
Oi4K«lyl FMwMeluDnm) 
Bii[2-etty nw]il) pMtsfafa {ugA^ 
Bb(3-cMarQ-i-<ne>t/ethyO eAvf (19/kg) 
3.40nUrotokane(ugn«} 
23Dinibcloiuene (ug/kg]' 
ZaChlonxiapMhaiane ((«/ho) 
2.Nibosnnina'(uBlkg] 
3 3-Dlchlaiafaen2)dlne (ugAg) 
3MlrBBrilkW(L^;g] 
4-SranKfri«nyl pheriyi ether (ugAig] 

Wiliinum Wsarrum 
DetKtsd CancentraOent 

1000 
1500 
38B1A 

2000 
1030 A 
8060 A . 

11B51 A 

1000 
IBOO 
3881 A 

2000 
1030 A 
soeOA 

11961 A 

1000 
1500 
3881 

2000 2000 
103OA 1030 A 
8050A aoeoA 

240 240 . 

2000 
1930 A 

. SOODA 
11851 A 

OBU 
96U 
SBU 
20U 

ZOOUJ 

2QU 
20U 
flSU 

200 UJ 
39U 

240 
6BU 
B8UJ 
20U 
30U 
20U 
20 U 
20U 
30U 
37 
20U 
B8U 
DSU 
20U 
oeu 
B8U 

120 U i 
30U 

zoooj 
1030 A 

11851'A 
9Bb 
08!U 
GBU 
20 U 

ZOOUJ 
20'U 

. 20U 
96fU 

200,UJ 

240 
88 U 
86; UJ 

SS 
20'U 
z o u 
20U 
20 U 
37. 
2tf,U 
OBU 
8((g 
20U 
oau 
9^U . 

120,UJ 
2qu 

3000 
1X0 
aoeo 

12000 
88 
88 
68 
20 

200 
20 
20 
80 

200 
38 

240 
08 
88 
20 
20 
20 
20 
20 
20 
37 
20 

' 86 
9B 
20 
06 
98 

120 
20 

1400 
540 

lOOO , 
1030 A 
BDGOA 

11851 A 
88U 

300 UJ 
20'U 
zou 
u u 

200 UJ 
3SU. 

240 
88 U . 
88 i u . 
20U 
20 U. 

, 20U 
2dU 
2D.U 
20 U 
37 

' 2 0 U 
SOU 
88U 
ZOU 
98U 
88 U 

120 UJ 
20U -V.-
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TBble2. Queried SedhieWOwrtsByData 
^Sirhoeor 

9ubst«face 

subsurfaca' 
siAftHkos 
subsurfaca 
Butwurfaoe 
subsiaface 
subBuface 
aubeurface 
subsurface 
Btibsurface 
stiMulacsa 
sUwataes 
substataiM 
Bubsutfen 
«iu»face 
EUisHfaee 
BUbsurfaoe 
subBurfaos 
GubeuifMe 
subsurface 
BUbsurfaoe 
eubstrbce 

Andyfa 

BenzofcechKugAq} 
Bsrayl alcohol (ugntg) 
Bte(^«Horos«ioxy) methane {ug*g> 

Cart>eaob(uBA«) 
Obenzoftjntn{uoA(g) 

lsoohorQne(uo/to) 

1.40tc**if<)hentsne (ugAg) 

Nwiter Nurrtter 
><SaniEles DataotKl 

1 0 
I 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 1 

1 . 0 
1 0 
1 9 
1 D 
1 0 
1 0 
1 0 
1 0 
1 . 0 
1 0 
1 0 
1 0 

% Oeleatod Mnlmivn 
0 
0 
0 
0 
0 
0 
0 

100 73 J 
too 160 
0 
0 
0 
0 

c 
0 
0 
0 
0 
0 
0 
0 

DetsdBd ConcentreBons 

TSJ 73 TSJ 
ISO 150 IGO 

OGA 

TSJ 
160 

"Wmaw 

20U 
88 UJ 

200U 
20 UJ 
ZOU 
SBU 
73 J 

160 
20U 
20U 
88 UJ 
2DU 
20U 
20U 
3SU 
20 UJ 
20U 
20U 
20U 
20U 

Delscitd eod UtardstecM Conoanliaacau 
H B W " " " 

6B.U 
ZOU 
88 UJ 

200U 
20 UJ 

20.7 
38U 
73J 

15Q, 
2o:u 
20'U 
M W 
20U 
20'U 
ZOU 
38U 
2I>'UJ 
20U 
2o;u 
2£IU 

• 20U 

Meen 

69 SS 
20 30 
88 88 

200 200 
20 20 
20 20 
39 39 
73 73 

ISO 160 
20 20 
20 20 
96 88 
20 20 
20 20 
20 20 
39 30 
20 30 
20 20 
20 20 
20 ZO 
20 20 

UodkHl 

u 
UJ 

u 
U) 

u 
u 
J 

u 
u 
Ul 

u 
u 
u 
u 
UJ 

u 
U 

u 
u 

«Slh 
BOU 
20U 
SBUJ 

200U 
20 UJ 
20U 
39U 
TSJ 

160 
20U 
20U 
<SUJ 
2CU 
20U 
20U 
3SU 
20 UJ 
20 U 
20 U 
20U 
20U 
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Time Oil Northwest Tenninal 
CSM Site Summary - Appendix A-17 DRAFT 

SUPPLEMENTAL FIGURES 

Figure 2-1. Site map (Landau Associates 2004) 
Figure 2-6. Groimdwater Monitoring Locations and Interim Action Locations (Landau 

Associates 2004) 
Figure 6-4. Geologic/Hydrogeologic Cross Sections (Landau Associates 2004) 
Figure 6-8. Geologic/Hydrogeologic Cross Sections (Landau Associates 2004) 
Figure 8-1. Concqitual Site Model (Landau Associates 2004) 
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Time Oil Northwest Terminal 
CSM Site Summary-Appendix A-17 DRAFT 

SUPPLEMENTAL TABLES 

Table 1. Summary of Soil Concentrations, Post- Soil Removal Actions 
(will be provided at a later date) 
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November 18, 2004 i n iim 
Oregon Department of Environmental Quality c .-ofoF ENviHONi-'EN'̂ '''- o*-̂ ' 
2020 SW Fourth Avenue, Suite 400 Lllj!22™5:SI£5i£l!^ ^ 
Portland, Oregon 97201-4987 

Atta: Mr. Tom Roick 

RE: RESPONSE TO BEQCOiVBsiENTS 

D6arToSi: 

On behalf of Time Oil Co. (Time Oil), this letter provides responses to comments from the 

Oregon Department of Environmental Quality (DEQ) regarding ^ e Phase III Remedial Investigation (Rl) 

Report (dated April 30, 2004), which was prepared by Landau Associates for Time Oil. DEQ's 

comments, which are documented in their letter to Time Oil dated September 20, 2004, are provided 

below along with the correspondfaig responses. These responses reflect actions for preparation and 

finalization ofthe Phase HI RI report agreed upon with DEQ in our meeting on September 14, 2004 and 

later discussions regarding the installation of additional monitoring wells at the Northwest Terminal. In 

these discussions, it was agreed that the final Phase III RI report would mclude the results of soil and 

groundwater sampling being conducted for 12 additional monitoring wells being installed at the terminal 

in October and November 2004. 

DEQ General Comments 

A. DEQ Comment: The RI needs to provide the reader (e.g., U.S. Environmental Protection Agency, 
tribes, other interested parties) with an understanding ofthe nature and extent of contamination and 
the basis for the fmdings and conclusions in the report. While it is impracticable to reproduce all 

previous work in the RI report, the report needs to explain to the reader each step and the rationale 
used in completing the Rl, and provide clear references to previous documents. Reproducing some of 
the information and figures presented in the RI Work Plan and Interim Subsurface Investigations 
submittal is necessary lo provide a comprehensive RI report. 

Response: More context for the phased investigation approach will be included in Sections 5 and 7. 
These discussions will outline the decision process for selecting soil sample locations and depths for 
each phase. Additionally, the rationale for selection ofthe Phase III groimdwater sampling locations 
will be included. The number of soil and groundwater samples on which the evaluation and 
conclusions are based will also be discussed and presented in a table in the report. Specific references 
to previous reports and technical memoranda will be included in Section 2.2. Also, see our responses 
to specific comments # 12 and # 13. 

ENVIKONMENTAl | GEOTECHNICAL | NATUKAL RESOURCES 

130 2nd Avenue South • Edmonds, WA 93020 • (425) 77&OS07 • lax (425) 77S-640V • www.landaulnc.com 
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B. DEQ Comment: The RI is based on only one round of results from the new Phase III groundwater 
monitoring wells. According to the schedule presented in Section 10, the results for the May 2004 
sampling event, and groundwater elevation measurements for August 2004 should be available to 
incorporate into the fmal RI report. 

Response: In addition to the infonnation presented in the draft RI report, groundwater monitoring 
results for the four quarterly samplmg events conducted in 2004 will be incorporated into the fmal 
report. The fourth quarter 2004 sampling event will include groundwater monitoring results for the 
12 additional wells installed along the shoreline, in the Main Tank Farm, and the Bell Terminal Tank 
Farm in October and November 2004. 

C, DEQ Comment: The RI should provide a summary ofthe potential for historic or current releases to 
impact sediments or surface water ofthe Willamette River. Areas of concem are: 1) historic loading 
activities at the dock and potential for spills to sediments or surface water; 2) Phase II groundwater 
impacts to the storm drain with discharge io the River [IRAM already in place]; 3) petroleum 
hydrocarbon impacts to groundwater in the Attain Tank Farm; and, 4) petroleum hydrocarbon 
impacts to groundwater at the Bell Terminal. In-water sediment sampling by the Lower Willamette 
Group will provide some data to assess potential sediment impacts. The need for any source control 
measures, in addition to those already conducted or in progress, should be evaluated as a follow-up 
to the upland Phase 111 Rl work 

Response: A subsection will be added to Section 2 of the report that describes any regulatory non
compliance (e.g., spills, permit violations; see responses to specific comments #2 and #3). For DEQ's 
listed areas of concem: 1) A discussion of known historic loading dock activities will be added to 
Section 2.1. 2) Data for samples collected from the groundwater intercept system installed in the 
storm drain and at the river outfall will be included in the final document; data coUected prior to 2004 
were included in the draft report. 3) Analytical results from the four new wells installed along the 
shoreluie of the Willamette River will be evaluated to assess the potential for petroleum hydrocarbon 
impacts to sediment and surface water via discharge of groundwater to the river. 4) Analytical results 
from the four new wells installed at the BeU Terminal will be used to assess the potential for impacts 
to groundwater quality and dovragradient migration of petroleum hydrocarbons. The analytical 
results for the sediment samples currently being collected during Round 2 of the RI for the Portland 
Harbor Superfund project will be evaluated as they become available in 2005; but it is unlikely that 
the data will be available in time for inclusion in the final Phase III RI report. An assessment of the 
need for any additional source control measures at the terminal is ongoing. A section, entitled 
"Potential Sources and Contaminant Transport Pathways to the River," will be added to identify 
known potential sources and provide the rationale to demonstrate that the potential source areas have 
been addressed. 

Specific Comments 

1. DEQ Comment: Executive Summary. This section should be revised based on the comments on the 
main text as appropriate. 

Response: The executive summary will be revised to reflect other changes in the main text ofthe 
report. 

2. DEQ Comment: Section 2. Page 2-1, A section should be added to the report that describes the 
facilities regulatory compliance history with all applicable rules and regul ations. 
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Response: Infonnation regarding permits (e.g., NPDES) and environmental regulatory compliance 
[e.g., Spill Prevention Confrol Plans (SPCC)] will be added to Section 2.0 the report. 

3. DEQ Comment: Section 2.1. Page 2-1, This section states that the terminal was used for the 
receipt, storage, and distribution of petroleum and petroleum related products. The RI report should 
summarize historical information fi'om the Phase III RI Work Plan, but provide a more detailed 
history ofthe Main Tank Farm and Bell Terminal activities. For example, the following information 
should be included: 

• Summary of over water (loading dock) activities; 
• Size, age, contents (current and historical), and construction (foundations) ofthe various on-

site tanks; 
• Procedures for receipt and transfer of products should be further discussed (i.e., 

filling/transfer areas); 
• Any documented spills or releases (e.g., include historic ethanol spills); 
• A description of what is known about how operators of the adjacent Schnitzer property 

"used" the 80 foot wide strip of land at the BeU Terminal western property boundary; 
• A summary of what is known about releases associated with Schnitzer's removal of the 

pipeline to the Bell Terminal; and 
• Spill preveniion and control plans inplace during site operations. 

Response: Specific information regarding the receipt, storage, and disfribution of petroleum and 
pefroleum related products wUl be added to Section 2.1 ofthe report as requested. This wUl include 
the specific items listed above and a description of secondary containment structures for the tank 
farms. With respect to the 80 ft sfrip of land at the BeU Terminal westem property boundary, the data 
suggest that groundwater concenfrations observed in this area originate from a different source than 
the concenfrations observed in groundwater beneath the Bell Tenninal tank farm area. An additional 
momtoring weU (LW-43S) was installed in October 2004 to confrnn the presence of separate source 
areas. Data from this well will be included and discussed in the fmal Phase III RI report. 

4. DEQ Comment: Section 2.2,2.7, Page 2-14. Please note that fluorene should be fluorine. 

Response: Correction noted and the text will be changed. 

5. DEQ Comment: Section 2.2.3.1. Page 2-15, The Rl report should provide the basis and rationale 
for the grid system (i.e., how was the grid developed, how soil samples were collected and 
composited). While this information is referenced, it would be helpful for the reader to restate the 
rationale and provide figures (e.g., Figure B-1 ofthe Phase III RI Work Plan showing grid versus 
biased sampling areas, and Figure 17 of the Phase III RI - Interim Subsurface Investigation 
Technical Memorandum), 

Response: More information will be added regarding the basis and rationale for the grid system as 
originally provided in the Phase III RI work plan. Figure 3 from the Preliminary Evaluation report, 
which shows the actual grid sample locations, will be added to the report instead of Figure B-1. 
Figure B-1 ofthe Phase III RI work plan shows only the proposed locations. Figure 17 ofthe Phase 
III RI Interim Subsurface Investigation Technical Memorandum also shows proposed locations. The 
actual locations were provided on Figure 2-7 of the draft Phase IE RI report. This figure will be 
included in the final RI report. 
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6. DEQ Comment: Section 2.2.3.1, Page 2-15. Para^aph 1. This section states that 23 temporary 
well points were located within the Phase III study area. The logs for these borings should be 
included in the report, the tabulated daia referenced, and the results posted on an appropriate figure. 

Response: Text will be added to clarify that subsurface soil infonnation obtained at the grid soil 
sample locations near each temporary well point location during the preliminary evaluation was used 
to select the installation depth for each of the 23 temporary well points. Soil samples were not 
specifically collected for lithological or analytical purposes at the temporary well point locations; 
therefore, soil boring logs were not generated. A soil boring log for at least one ofthe borings located 
in each random sampling grid has been generated and will be included in the fmal Phase III Rl report. 
The groundwater sampling results for the temporary weU points are presented in Table D-1, Appendix 
D ofthe Phase III RI report. The results are posted on Figures 7-33 through Figures 7-37. 

7. DEQ Comment: Section 2.2.3.1. Page 2-15. Paragraph 2. Time Oil must address the potential for 
Bell Terminal releases to impact the downgradient Schnitzer property. In otder to accurately 
characterize the nature and extent of Bell Terminal contamination, off-site data from the adjacent 
Schnitzer investigation should be included in the RI report and shown on appropriate figures. A 
discussion ofthe split sample results should be provided. 

Response: Data being collected from the four additional wells installed at the Bell Terminal will be 
included in the discussion of the groundwater impacts m the BeU Termmal and the potential for 
downgradient migration onto the Schnitzer property. Also, available analytical results for soil and 
groundwater collected at the Schnitzer property will be added to Figures 7-33 through 7-34 of the 
report. A discussion ofthe potential for the concenfrations observed in soil and groundwater from the 
Bell Tenninal to impact groundwater on the Schnitzer property will be included in Section 7 of the 
report. A discussion of the split sample results is included with the overall results discussion in 
Sections 7 and 8; however, the results for both sets of split samples (i.e., Schnitzer's samples and 
Time Oil's samples) will also be summarized in tabular format and included in the report. 

8. DEQ Comment: Section 3,0. Page 3-1, Available historical maps (e.g,, 1850's, I890's, 1912, etc.) 
and aerial photographs or references to those provided in previous reports (e.g., Phase III RI Work 
Plan) should be reviewed and discussed in terms of site features, topography, and geomorphology. 

Response; The historical maps and aerial photographs available from the Oregon Historical Society 
and aerial photographs that are referenced in previous reports will be reviewed and text will be added 
to Section 3.0 ofthe report that discusses changes in site features, topography, and geomorphology 
over time. 

9. DEQ Comment: Section 3.4, Page 3-4. A more detailed description of stormwater drainage should 
be provided (e.g, an update to that described in the February 9, 2001 Phase II RI Report, response to 
comment 2 and comment 9). Include a figure specific to the storm water drain lines, historic and 
existing catch basins, and piping to the wastewater treatment system. This section should also 
include general characteristics and the hydrology of the Willamette River (e.g., bathymetry, river 
dimensions, flow, depositional environment 

Response: An update to the information provided in the Phase II RI report on the storm drain system 
will be provided in Section 2.1 ofthe Phase III Rl report. We will incorporate this information and 
the information provided in the response to comments for the Phase II Rl into a new section in 
Section 3.4, titled "Storm Drain System" and provide a figure showing the cunent and historical (to 
the extent known) configuration of the system. The general characteristics and hydrology of the 
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Willamette River are provided in the Programmatic RI/FS work Plan (LWG 2004) and will be 
referenced in Section 3.4. 

10. DEQ Comment: Section 4,1. Figure 4-1. Figures 7-34 and 7-38 suggest that the extent of 
groundwater contamination has not been defined to the north. Therefore, the locality of the facility 
(LOF) may extend beyond the Time Oil property boundary to the north (the Port of Portland 
mitigation wetlands). Additionally, apparent releases at the Bell Terminal could migrate 
downgradient and impact the adjacent Schnitzer property. The LOF should be considered an 
approximation at these property boundaries until contaminant plumes and the extent of potential 
downgradient migration are more clearly defined. 

Response: We accept the comment. The data from the new monitoring wells will be used to assess 
the LOF boundary for the final RI report. 

11. DEQ Comment: Section 4.3. Page 4-3. This section should include the details provided in 
Landau's February 9, 2001 Response to DEQ's comments. Phase IIRI Report, comment #6. Also 
note (comment 10 above) that it is not clear the Port of Portland mitigation wetlands is outside ofthe 
groundwater LOF. Additionally, this section should mention the beneficial uses of Willamette River 
siaface water. 

Response: Landau's Februaiy 9, 2001 response to DEQ's comment #6 regarding the Phase II RI 
Report wUl be incorporated into Section 4.3 of the final report. The results from the initial 
groundwater sampling of the three new wells installed along the northem portion of the Main 
Terminal tank farm will be included in the final report and evaluated to better define the LOF in this 
area. The beneficial uses ofthe WiUamette River surface water, as designated by mle OAR 340-041, 
Table 1, will be included in Section 4.3 ofthe final report. 

12. DEQ Comment: Section 5,1. Page 5-1. In order for the investigation strategy to be more 
transparent to the reader, this section should provide additional information regarding the soil 
investigation. The grid sampling approach should be presented in greater detail including how soil 
sample locations and depths were selected. Provide boring logs for all phase III drilled and hand-
dug soil borings. A table would be helpful summarizing the boring, field screening results, samples 
collected and analyses performed. 

Response: As previously indicated in the response to comment #5, the rationale for the grid 
sampling approach will be presented in greater detail including how the soil sample locations and 
depths were selected. Additionally, more context from the phased investigation approach will be 
added including a discussion of the decision process for selecting soil sample locations and depths for 
each phase of the investigation. Boring logs for all Phase III borings, except for the hand-augered 
borings, were provided with the Phase III RI report (Volume II) or in previous deliverables to DEQ. 
The omission of the logs for the hand-augered borings in the draft report was an oversight. These 
logs will be included in the final Phase III RI report. Additionally, a table summarizing all of the 
Phase III explorations will be added to the appendices. As agreed upon with DEQ in our meeting, 
this table will include the samples collected (if any) for laboratory analysis at each exploration, total 
depth of boring and sample depth, field screening results for these samples, the laboratory analyses 
performed for each sample, and a reference to a document (if any) where a boring log was previously 
reported. 

13. DEQ Comment: Section 5.2. Page 5-3. This section should introduce existing monitoring wells and 
data available from those wells and how that data was used to locate the Phase III wells, 
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Response: The rationale for selecting the Phase III groundwater sampling locations was presented in 
the Phase III RI work plan, the Preliminary Investigation technical memorandum, and the Interim 
Subsurface Investigation technical memorandum and will be included in Section 5.2. The rationale 
for locatmg the new monitoring weUs instaUed along the northem portion of the Main Terminal tank 
farm, along the Willamette River shoreline, and in the Bell Terminal tank farm will also be included 
in this section. 

14. DEQ Comment: Section 6.1. Page 6-1. Numerous borings have been completed on-site. A table 
listing the boring number, total, depth, observations, and a detailed reference to the location ofthe 
boring log should be provided. 

Response: As discussed in our response to comment #12, a table summarizing the borings and 
explorations conducted to date will be mcluded m the appendices ofthe report. The table will include 
the total depth of each exploration and a reference to tiie location of the boring log. Field screening 
results (specifically photoionization detector readings) will be provided for samples submitted for 
laboratory analysis. Observations of NAPL, sheen, and odors were provided in Table 7-1 ofthe draft 
Phase ni RI report. This table will be updated, as needed, to include any observations of NAPL, 
sheen, and odor encountered during installation ofthe new groundwater monitormg wells. 

15. DEQ Comment: Section 6.1. Page 6-1. Discuss whether available historic maps and aerial 
photographs indicate geomorphologic or manmade features that could have an effect on contaminant 
transport (e.g., preferential pathways). 

Response: As discussed in our response to comment #8, available historical maps and aerial 
photographs from the Oregon Historical Society and aerial photographs referenced in previous reports 
will be evaluated to identify any changes in geomorphologic or manmade features that could have an 
effect on contaminant fransport. A discussion of the results of this evaluation will be included m 
Section 6.1 ofthe fmal report. 

16. DEQ Comment: Section 7.0 and Figures 7-1 through 7-32. The RI should demonstrate whether the 
nature and extent (horizontal and vertical distribution) of hazardous substances released from the 

facility have been adequately characterized using available information on source locations, physical 
site data (groundwater flow data, topography, preferential pathways), and chemical analysis. 

It is difficult to tell fi'om the data presentation in Section 7 and the figures if the extent of 
contamination has been determined. While the colored dots presented on the figures give the reader 
a general idea ofthe level of contamination, it would be more helpful if the actual concentration was 

posted on the figures, and contours estimated so that the reader can readily identify areas of 
contamination above various screening levels. The concentration ranges currently presented on 
some of the figures do not allow the reader to identify areas potentially above risk-based 
concentrations. The extent of contamination should be shown by contouring available concentration 
data, allowing areas that have been impacted to be defined, the extent to be estimated, the adequacy 
ofthe sampling locations to be evaluated, and potential data gaps to be identified. Data could also 
he presented in cross-sectional view. The report should comment on whether the grid-based 
composite sampling approach should be followed-up with additional biased samples to define the 
extent of contamination in areas where contamination was detected. 
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Response: As agreed to in our meeting, a preliminary soil screening level will be identified for each 
of the eight constituents plotted on Figures 7-1 through 7-33. Concenfrations that exceed the 
preliminary screening levels will be posted at the appropriate sample location. The soil data for each 
depth interval will be contoured to illusfrate the concenfrations that exceed the applicable screening 
level for each constituent. Concenfrations of those constituents presented in Figures 7-1 through 7-33 
will be presented on selected cross-sections, with only one constituent presented on a single cross-
section. 

17. DEQ Comment: Section 7.2. Page 7-1. A general description and introduction to available 
groundwater monitoring data would be helpful to the reader. For example, an introduction to all 
available groundwater quality data and groundwater concentration trends in selected wells would 
help the reader interpret the 1" quarter of Phase III groundwater monitoring data. 

Response: A summary of available groundwater quality data was provided in Table 2-1 ofthe draft 
phase m RI report. This table summarizes samples collected at each weU and the analyses perfonned 
since quarterly monitoring began in 1997. This table wiU be updated for the final report to provide 
the analyses perfonned on samples collected during the quarterly monitoring events during 2004, 
including those conducted at the newly installed wells in the Main Terminal tank farm, along the 
WUlamette River shoreline, and the Bell Terminal tank farm area. Plots of concentration vs. tune will 
be provided for selected constituents and selected wells for discussion of contaminant frends over 
time. 

18. DEQ Comment: Section 7.2.2. Page 7-11. It would be helpful if representative groundwater 
concentrations were presented in cross-sectional view 

Response: Results for selected constituents for the most recent (fourth quarter 2004) groundwater 
monitoring event wiU be presented in cross-sectional view along with the soil results. 

19. DEQ Comment: Section 7,2.2.1, Page 7-12. Bell Terminal The data collected by Schnitzer on and 
in the area ofthe Bell Terminal should be included and discussed in this section. 

Response: See response to comment #7. 

20. DEQ Comment: Section 7.3, Page 7-16. Please provide a figure identifying borings and wells 
where sheens or non-aqueous phase liquid (NAPL) were observed. The extent of NAPL should be 
estimated. 

Response: Locations where NAPL has been historically and currently observed will be shown on 
Figures 7-33 through 7-37. Additionally, Table 7-1 ofthe draft Phase III RI report summarizes the 
locations and deptiis where sheen and/or odor were noted in soil. Table 7-2 summarizes the locations 
where LNAPL was observed and measured in groundwater. These tables will be updated to include 
information regarding NAPL collected during the 2004 groundwater monitoring events, and 
infonnation regarding NAPL sheen and/or odor collected during installation of new wells in the Main 
Terminal tank farm, the BeU Terminal tank fann, and along the shoreline ofthe WiUamette River, 

21. DEQ Comment: Section 8,2. Page 8-1. Metals concentrations detected in groundwater should be 
evaluated to determine if they may be related to reducing conditions resulting from the presence and 
degradation of petroleum product in the subsurface. 

11/18/04 WEdmdala\wproc\231\009V032\PhaEelllRlcomments_Llr.doc 7 LANDAU ASSOCIATES 

SCHN00303587 

file://WEdmdala/wproc/231/009V032/PhaEelllRlcomments_Llr.doc


' \ 

Response: Dissolved oxygen concenfrations will be compared with metals concenfrations in 
groundwater at upgradient locations and within the tank farms areas to evaluate the potential that 
reducing conditions are affecting lower zone metals concentrations due to the presence and 
degradation of pefroleum constituents. 

22. DEQ Comment: Section 8.3.3. Page 8-11. Discuss PAH concentrations in sod as they relate to ihe 
former tank foundati ons. Are existing tank fotmdations a potential source of contamination to soil 
immediately undemeath the tanks? 

Response: As indicated m response to comment #3, available information on tank constmction will 
be provided in the fmal report. Whether the tank foundations provide a potential source of 
contamination to soil undemeath the tanks wiU be addressed in the revised report. 

23. DEQ Comment: Figure 2-6. Note that GW8-1 is not labeled on Figure 2-6. 

Response: Comment noted; the change will be made to the figure. 

24. DEQ Comment: Figures 6-2 through 6-13. 
• Is there a reason why GW borings are not included on cross-sections? 
• Selected cross-sections should show the extent of petroleum contamination based on sheen 

or NAPL, Can show NAPL. 
• Selected cross-sections should show the extent of site contamination by posting groundwater 

grab sample or monitoring well data. 

Response: As mentioned in our response to comment #6, soil borings for the temporary well points 
(GW-1 through GW-23) are not included in the cross-sections because subsurface soil samples were 
not collected at these locations. Observations of NAPL and sheen on groundwater will be included 
on the cross-sections where data are available. 

Groundwater analytical results will be posted on selected cross-sections as described in our response 
to comment #18. 

25. DEQ Comment: Figure 6-15, This figure should include the location of wells located on the 
Schnitzer property near the Bell Terminal 

Response: The well locations will be included on the figure using cunently available information. 

26. DEQ Comment: Figure 6-18. The contours on this figure indicate the presence of a northwest-
southeast trending groundwater trough on-site. It is unclear if this is the result of tidal fluctuations in 
the lower groundwater zone. The figure should include contours between the shoreline wells and the 
river gauge. The interpretation of this figure should be presented in the text ofthe RI and any special 
considerations noted on the figure. Figures showing "representative" groundwater flow conditioiis 
should be presented in the RI report. 
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Response: A discussion of the influences of the river on groundwater flow is included in Section 
6.4.1. This discussion will be expanded to include an evaluation of the groundwater elevations 
collected at the newly installed monitoring weUs, particularly those installed along the shorehne of 
the Willamette River, and to provide information collected on mean groundwater flow during aquifer 
testing activities for the Phase II RI. Additionally, a new figure which provides lower zone 
groundwater elevation contours for the fourth quarter 2004 groundwater monitormg event will be 
included in the final report. 

27, DEQ Comment: Appendices C and D. Do outlined values represent exceedances of screening 
levels? 

Response: The outlined values represent exceedances of screening levels. The meanmg of the 
outlined values is footnoted on the last page of each table. 

28. DEQ Comment: Appendices D and E. The cover page titles for these appendices are incorrect 

Response: The cover page tides will be corrected. 
i t : Hf 1)1 i f ^ iif Hf 

We hope that these responses provide you with the information you need to approve finalization 

of the Phase in RI report. Please call us ifyou have any questions. 

LANDAU ASSOCp\.TES, INC. 

Proiec^^anager 
A ^ (L fh'A^Ac^— 

StacyJ. Fischer, L.G. 
Senior Project Geologist 

RB/SJP/tam 

cc: Mark Chandler, Time Oil Co. 
Patty Dost, Schwabe Williamson & Wyatt 
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SCHWABE, WILLIAMSON & WYATT, P.C. 
A T T O R N E Y S A T L A W 

1011 LIBERTY STREET S.E « SAL£M, OREGON 97302-4140 

TELEPHONE; 503.399.77-12 • FAX: 603.399.1B45 . ww/.sdlwal)c.coni 
f^- \0 c i 

MARTHA O. PAGEL 

Direct Line: PorQand 503.796.2872; 

Salem 503399.7712 

E-Mail: mpagel@sehwabe.coni 
November 4,2004 

NOV - 5 2004 
L. 
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NOHT|-iV?£ST HcGlOH 

Juno Pandian 
Manager, Enforcdinent Section 
Oregon WatetxResources Department 
725 Summ^St. NE, Suite A 
Salem, OR 97301-1271 

Re: Request for Reconsideration ~ Special Standards for Cascade Drilling Inc., 
Michael Niermeyer #10024; Start Card Nos. 172301-172303 

Dear Juno: 

I am writing on behalf of Time Oil Co. and Cascade Drilling Inc., to request 
reconsideration ofthe Final Order issued October 28, 2004, to Cascade Drilling Inc., relating to 
the above-referenced Start Cards. The Final Order denies a request for special well 
construction standards made by Mr. Niermeyer in connection with a project on Tirae Oil 
property adjacent to the Willamette River in Portland. Time Oil is the affected landowner and 
Cascade Drilling Inc. is the well construction contractor. The project relates to voluntary 
enviroi'unental clean-up efforts, under the supeivision of the Oregon Department of 
Enviromnental Quality. 

Special construction standards were requested by Cascade Driiling to address site-
specific and altemative technology issues. The project involves constmction of a total of 12 
momtoring wells on the site. Four of the wells are to be constructed on the beach, and require 
use of a "frack" rig. A total of ten ofthe 12 wells can be constmcted using the frack rig, 
without the need for special standards. However, approval of special standards would be 
required to complete the remaining two wells because the frack rig cannot accommodate tlie 
larger auger that would be needed to meet standard constinction specifications. (Start Card 
Nmnbers 172301 and 127302.) Cascade Drilling has previous experience in obtaining special 
standards under such circmi-istances. 

At this point, Cascade DriUing is not able to provide a "mbber tire" rig, capable of 
meeting standard constmction requirements, within the scheduled timefraine for completing the 
wells; the required equipment will not be available until after Thanksgiving. The resulting 
delay will malce it impossible for Time Oil to meet a data collection/reporting schedule that has, 
been set out by DEQ. At the same time, we understand that tlie requested altemative drilling 
method will not compromise the resource and will provide the same level of protection as 
would be afforded under the standard mle provisions. Mr. Niermeyer advises that the proposed 

Porlland, O.-aflon Bend, Oregon 
503.222.9961 541.330.0904 
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Salem, Oregon 
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Seattle, Washington 
208.622.1711 

Vancouver. Washinglon 
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Juno Pandian 
November 4, 2004 
Page 2 

altemative would use 10.2 5-inch inside diameter (ID) augers to the top ofa confining layer at 
approximately 20 feet, which is the zone expected to be most contaminated. This will provide 
a larger diameter seal than the 6-inch ID required in OAR 690-240-0100(7). In addition, the 
4.25-inch ID augers that would be used for the lower portion of the hole will create a hole witii 
an approximately 9-inch ID that would be grouted to provide the seal. This requires a variance 
from standard requirements that specify the auger's ED be 4 inches larger than the nominal 
casing diameter. However, the proposed seal would, in fact, be larger than that required in a 
similar hole constructed using rotary methods, where tiie hole diameter would be only 6 inches 
rather than 9 inches. Thus, in the most contaminated portion ofthe hole - the top 20 feet - the 
seal will be greater than that required under standard regulations. In the lower portion of the 
hole, the seal -mil also be larger than is required using rotary technology, without special 
standards, and will be sufficient to protect the resource. 

In reviewing the applicable well constmction mle (690-240-0006), it is clear that 
special standards can be approved to address either site-specific conditions or "altemative 
technologies or metiiods" not addressed in tiie mles. We are requesting that the Water 
Resources Department consider this altemative technology criterion to authorize special 
standards in this case. I understand the department typically focuses its analysis of a special 
standards request only upon the physical site conditions; however, the rule seems to provide 
full discretion for approval of special standards to accommodate altemative tedmology, alone. 

In this case, site specific conditions require the use of the frack rig for constructing key 
wells, and the track rig is sufficient to constmct all but two of the wells without the need for 
special conditions. The project is currentiy underway on-site, with all other staging in place. 
The special condition for two wells would allow the project to be completed in a timely 
manner, with recognition that the project as a whole has site conditions that require the use of 
the frack rig, and that altemative methods for constmction of the two wells will adequately 
protect the resource. 

As you know, DEQ has expressed strong support for the request for special standards 
because, in their view, it will not compromise the resource, and is desirable from the standpoint 
of aUowing the project to stay on schedule. At the same time, we believe approval of special 
standards offers a reasonable and practical solution that is consistent witii WRD discretion 
under tiie mles. 'We therefore ask your assistance in providing a prompt reply to this 
reconsideration request. The driUing rig is on site now, and the conipany expects to complete 
work on the other 10 wells by the end of the week. 

Thank you, in advance, for any help you can provide. Please let me know if you have 
questions or need any additional infonnation. 

Sincerely, 

Martha O. Pagel 
MOP:nica 

.••SS360/82295/MOP/1243S61.1 
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cc: Mark Chandler, Time Oil Co. 
Rebekah Brooks, Landau Associates, Inc. 
Michael (Bmce) Niermeyer, Cascade Drilling Inc. 
Rodney G. Stmck, R.G,, DEQ 
Thomas E. Roick, DEQ X 
Ki-is Byrd, WRD 
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October 7,2005 

Mr. Tom Roick 
Oregon Department of En-vironmental Quality 
2020 S W Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick; 

On behalf of Time Oil, attached is the July, August, and September 2005 quarterly report for 

Time Oil Northwest Terminal RI/FS. 

LANDAU ASSOCL^TEI 

Rebekah Brooks 
Project Manager 

RB/tam 
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cc: Mr. Mark Chandler, Time Oil Co. 
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Mr. Mike Tischuk, Beazer East, Inc. 
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QUARTERLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

July through September, 2005 

SUMMARY OF WORK PERFORMED 

Prepared and submitted the April - September 2005 quarterly report to DEQ. 

Continued operation of the groundwater interim action in the lower zone at RW-2 at an average flow 
rate of 7.4 gpm. 

Continued operation of groundwater recovery in the upper zone at the groundwater intercept system 
at tiie east-west ttending storm drain line (SDM-1) at an average flow rate of 1.0 gpm. 

Conducted intermittent operation of groundwater recovery in the upper zone from horizontal recovery 
WeU (HRW-1) at an average flow rate of 0.01 gpm. Due to low groundwater elevation conditions, no 
groundwater was recovered from HRW-1 in August or September 2005. 

A total of approximately 21.99 million gaUons of groundwater have been freated and discharged from 
the interim action system, with a total of about 0.80 miUion gallons freated during this quarter. 

Continued review of the system operations performance for the groundwater interim action system at 
RW-2 and HRW-1, the groundwater intercept system at SDM-1, and the onsite wastewater tteatment 
plant (WWTP). 

Collected effluent samples from the WWTP throughout the quarter to evaluate the freatoKnt system 
efficiency. Laboratory analysis of the effluent samples collected indicated that the system was 
operating within tiie estabUshed permit Umitations. 

Updated the Storm Water PoUution Control Plan for the Terminal and provided to the Water QuaUty 
Division of DEQ. 

Conducted the thud quarter 2005 groimdwater monitoring event, August 15-23,2005. Received final 
approval from DEQ for the Febmary 2, 2004 revised sampUng frequency proposal in a letter from 
Tom Roick, dated July 26, 2005. 

Measured natural attenuation parameters (e.g., pre-purge, dovra-hole, dissolved oxygen and oxidation 
reduction potential measurements) monthly during the third quarter 2005 for use in preparation of a 
source conttol evaluation approach. 

Completed preparation of the First Quarter 2005 Groundwater Monitoring and Groundwater Interim 
Action Status Report, and submitted to DEQ. 

Prepared the Second Quarter 2005 Groundwater Monitoring and Groundwater Interim Action 
Report. 

Began receiving the thfrd quarter 2005 (August 2005) groundwater monitoring data. 

Submitted the fmal Phase HI RI report to DEQ. 
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Continued passive product recovery in wells LW-21S and LW-27S using passive bailers. The 
product is temporarily being stored in a 55-gallon dmm in a designated location at the teraimal 
pending disposal. Product̂ socks were not reinstalled at any of the wells in the Main Tank Farm area 
during the third quarter 2005 monitormg event, because product was not observed at any of the other 
wells. The spent product socks are being temporarUy stored Ln a 55-gaUon dmm in a designated 
location at the terminal pending disposal. 

Continued preparation of a work plan for performance of the terminal-wide human health and 
ecological risk assessments. The work plan is expected to be submitted to DEQ in November 2005. 

Provided DEQ with an outUne for a source confrol evaluation at the Terminal for discussion in our 
July 20, 2005 meeting. 

Met with DEQ on July 20,2005, on the approach for a source conttol evaluation for the Terminal and 
a proposal for conducting a monitored natural attenuation evaluation as part of the source confrol 
evaluation. 

Prepared a proposal for conducting a monitored natural attenuation evaluation as part of a source 
confrol evaluation approach for the Terminal and submitted to DEQ. 

RESULTS COLLECTED 

• Influent/effluent samples from the WWTP for July, August, and September 2005. The analytical 
results from the sampling events indicated that the WWTP was operating within the established 
pennit Umits. The data results wiU be presented in the Third Quarter 2005 Groundwater Monitoring 
and Groundwater Iitierim Action Status Report. 

• A portion of the final groundwater data for the third quarter 2005 groundwater sampling events. Data 
results wiU be presented in the Third Quarter 2005 Groundwater Monitoring and Groundwater 
Interim Action Status Report. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• The pump at SDM-1 stopped operating on June 6, 2005. The pun^i was replaced and the new pump 
•was operating as of July 7. The delay was caused by fust trying to repafr the existing pump and then 
assessing whether it was under warranty. To prevent a lapse in system operation in the future, 2 new 
pumps were purchased. One pump was installed at SDM-1 and the second pump serves as a backup. 
Rowmeter readings from August 23 and September 1 indicate no flow in that period, but it is likely 
due to lack of rain rather than a problem with the pump. 

• A water leak in the pipeUne leading from Tank 16804 to the wastewater freatment system Was 
discovered by Time OU personnel on July 5, 2005. A confractor was hired to uncover and repair the 
pipeline on July 6, 2005. The soil was sampled around the pipeline for TPH constituents (BTEX, 
TPH-G, and TPH-Dx) and PCP. PCP, BTEX, and TPH-G concenfrations were nondetect and the 
TPH-Dx (diesel-range and motor-oU range) concenttations were less than the Oregon DEQ RBCs. 
Based on these results, the soU was used to backfill the french around the pipeUne. 
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WORK TO BE PERFORMED NEXT QUARTER . 

• Prepare and submit quarterly report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW-2. Continlie to 
operate the groundwater intercept system at the storm drain (SDM-1). Continue groundwater 
tteatment and discharge to POTW. Continue review of the system operations performance for the 
groundwater uiterim action system at RW-2, HRW-1, SDM-l and die onsite wastewater freatment 
system. 

• Continue to monitor the effluent from the WWTP. 

• Complete preparation of the Second Quarter 2005 Groundwater Monitoring and Groundwater 
Interim Action Report and suhrrdt to DEQ. 

• Prepare the Third Quarter 2005 Groundwater Monitoring atul Groundwater Interim Action Report. 

• Continue passive product recovery in weUsin the Main Tank Farm Area, as appropriate. 

• Provide a technical memorandum to DEQ requesting a reduction in monitoring frequency 
requirements for future quarterly groundwater monitoring events. 

• Conduct the fourth quarter 2005 groundwater monitoring event in Noveniber 2005.' We wiU attempt 
to sample the weUs on the Port of Portiand to define the locality of facility at the north side of the 
Terminal property, if waiter levels have risen sufficientiy and if access is approved by the Port. 

• Complete preparation of the risk assessment work plan and submit to DEQ. 

• Respond to DEQ's comments on the final Phase HI RI report and receive approval of the report from 
DEQ. 

• Receive approval from DEQ on the monitored natural attenuation evaluation proposal to be 
conducted as part of the source confrol evaluation at the Terminal. Begin implementation of the 
monitored natural attenuation evaluation. 

• Continue monthly measurements of natural attenuation parameters through December 2005. 

10/7/05 V\EdiKiata\sbamioc\231\D01\RPT-QRTLY\Iul-Sep05DEQQUARTERLYJU>T.doc Landau Associates 

SCHN00303923 



— April 13,2006. 

= - -=^ Mr. iMike Romero 
G rad lent Oregon Department of iEnvirorunental Quality 

Northwest Region 
2020 Soutiiwest Fourth Avenue, Suite 400 
Portiand, OR 97201 

C O A P D R A T I ON 

Subject: Schnitzcr/Prcmicr Edible Oils=(PEO) Site - Quarterly Report 

Dear Mike: 

On behalf of Schnitzer Investment Corp. (SIC), Gradient Corporation is submitting this Quarterly 
Report for the Premier Edible Oils (PEO) Site, as required by Section II, H of the Voluntary 
Agreement for Upland Remedial Investigation/Feasibility Study and Source Conttol Measures 
between SIC and the Oregon Department of Environmenlal Quality (DEQ). This Quarterly Report 
summarizes activities conducted during the time period quarter; describes activities planned fdr the 
next quarter; and discusses problems encountered during the quarter, if any, and actions taken to 
resolve those problems. 

Summary of Project Activities 

Between January 1 and March 31, 2006, SIC and its consultants, Gradient Corporation, and URS, 
completed the following work at tiie PEO site: 

• Completed review of draft Conceptual Site Model (CSM) for the PEO site that was 
pirepared by the Lower WiUarnette Group (LWG). On March 10, 2006̂  submitted 
iSIC comments to correct the numerous enoneoub and/or misleading statements in 
Uie draft CSM regarding conlaminant sources and distribution for die PEG site. Tlie 
coimnents meinorandmn {Comments on. the Lower Willamette Group's Draft 
Conceptual Site-Model for the Premier Edible Oils Sile, dated March 1, 2006) was 
prepared oh behalf of SIC by Gradient Corporation in collabpratio'n with URS 
Corporation, On March 10, SIC's environmental counsel submitted a report 
discussing sources for the residual contamination at the PHO site {White Paper -
Contaminant Sources at the Premier Edible Oils Site (ECSI #2013) Located Within 
Tlie PortMnd Htfrbor Superfund Site, dated March 6, 2006), and requested that; 
Time Oil bc named as a responsible party at the PEO site. 

• Ongoing conmiiinications witii DEQ regarding next slieps for evaluating PEO 
property and inter-relationships between PEO site evaluations and investigations 
conducted by Time Oil on the adjacent Bell Terminal property. As DEQ is aware, 
obtaining a timely ^proval of SIC's proposed Work, Plan for Additional 
Characterization of the Preniier Edible Oils Property and achieving lurther 
progress on the activities proposed in the Work Plan has been slowed by several 
changes in the DEQ project manager assignment for the PEO site. 

• Ongoing: review of remedial investigation efforts at Time OU's Northwest Terminal 
to determine impUcations for evaluations of PEO property. 

lQ_n40.<n6.,iQ2017Alc 
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• Continued review of selected sediment data from the LWG Round 2 field sampling 
progi'am ahd evaluation of implications bf data foir assessing conditions in the 
vicinity of the PEO site. 

Activities to be Conducted Next Quar ter 

The= foUowing activities are planned for tiie PEO site between April 1 and JUnfe 30,2006; 

• Continue communications with DEQ regarding proposed future efforts at PEO silt; 
and ongoing Time Oil activities on Bell Terminal sitft. As data become available, 
obtain additiona] infomiation from DEQ regarding Time Oil's ongoing 
investigations and Bell Terminal site feamres. 

• Continue working with DEQ to follow up on SIC's June 17, 2005 letterresponse to 
DEQ conuherits, lo fiiialize the Work Plan for Additional Characterization of the 
Premier Edible Oils Property, and to initiate additional efforts. 

• Continue working with DEQ during ttansition to new DEQ project riianagement, 
including setting up a meeting to discuss outstanding is.sucs fof thc PEO site. 

• Continue evaluation of Time Oil's inv6stigativc data for thc BcU Terminal site ui 
light of proposed and ongoing data collection, including, assessing iniplicatibns of 
available data fpr potenfial impacts on PEO site from Time Oil site and assessing 
need for additional recommendations regarding further sampling on the Bell 
Terminal site. 

• Continue reviewing statements made regarding the PEO site in documentation 
prepared by die LWG and correcting enors presented in such documentation. 

• Continue reviewing data from the LWG field sampUng program as data become 
available. 

Issues to be Resolved/Recommended Actions 

None. 

Please contact me if you, have any questions regarding tiiis report or any of the coriipleted or 
proposed activities. 

Sincerely, 

Calherine Petito Boyce, S.M. 
Principal Scientist 

<x: J. Brown/James C. Brown & Associates 
D. Coberiey/URS 
J. Jakubiak/SIC 
T. Zelenka/SIC 
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regon 
Theodore Kuloneoski, Govemor̂  

May 10, 2006. 

Department of Environmental Quality 
Northwest'R^on Portland OtTice 

2020 SW 4* Avenue, Suite 400 
Portland, OR 9720M987 

(503) 229,-5263 
FAX (503) 229-6945 
Ti'Y (503) 229-5471 

Mr. Jim Jakubiak 
Schnitzer Investment Corp. 
P.O. Box 10047 
Portland, Oregpn 97296-0047 

Re; Schnitzer/Premier Edible Oils (PEO) Remedial Investigation and Portland Harbor Source 
Control Evaluation, ECSI # 2013 

Dear Mr. Jakubiak 

The DEQ project team has reviev/ed the site file, the March 2005 Work Plan for Additional 
Characterization ofthe Premier Edible Oils Property and the subsequent comments and project 
correspondence betvveen Gradient, and DEQ that have transpired since the 2005 workplan -was 
submitted. The purpose ofthis letter is to summarize DEQ's expectations regarding the 
remaining •worlqilah-related issues at the Former Premier Edible Oils site. It will also serve as 
our response to both the June 17, 2005 and November 3,2005 letters toiDEQ fi-om Gradient 
Corporation. DEQ understands that a revised workplan and implementation schedule 'will be 
submitted by Schnitzer Investment Corporation (SIC) after the resolution of these, outstanding 
issues. DEQ appreciates SIC's continued commitinerit to complete the Remedial Investigation 
and Source Control Evaluation at the former Preiiiief Edible Oils site. 

It is important to note that the finalized Portland Harbor Joint Source Control Strategy (JSCS) 
was released by DEQ and EPA in December 2005. The, JSGS recommends an approach for 
completing source, control evaluations at Portland Harbor upland, sites and provides screening 
levels for cohtaminailts that have complete pathways to the Willamette River. DEQ is actively 
implementing the JSCS at all Portland Harbor upland sites and will use, it as guidance for the 
source control evaluation at the former PEO site. DJEQ requests that SIC and Gradient review 
the JSCS and determine if the currently proposed, workplan will provide theinforrnation 
necessary to prepare a complete source control evaluation report fof the site. The JSGS is 
available at http://vyww.deq.state.or,us/nwr/PortlandHarbor/JSCS.htm. 

This letter foUows the comment numbering structure ofthe response to comments presented in 
the June 17, 2005 and responds to each of Gradient's responses. Comments 3, 5 and 9 were also 
discussed in the October 27, 2005 email from DEQ and the November 5, 2005 letter fi-om 
Gradient, and are considered to be the outstanding workplan-related issues. 

Comment #1 - Section 2.2,1 Source Control Evaluation and NAPL Characterization -
Southern PEO site 
DEQ acknowledges SIC's agreement to collect a groundwater sample fi-om the new well. 

SCHN00304174 
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Comment #2 - Section 2,2.2 Soil Boring Installation 
DEQ acknowledges SIC s agreement to install the requested three additional borings. It is not 
clear, however̂  if SIC is agreeing to complete the soil borings as moiiitoring wells if significant 
petroleum contamination is noted during the installation as requested in DEQ's May 26,2005 
comments pn the wotkplan. If petroleum contammation is present along the beach, permanent 
monitoring wells will be necessary lo adequately determine the potential current and future 
impact to the Willamette River. DEQ stands firm behind its request for the borings to be 
completed as moiiitor wells if significant comaininatioii is detected. 
Comment #3 - Section 2.2.4 Product Physical and Chemical Property Measurements 
SIC may conduct product finger printing analysis if samples can be coUected from the Bell 
Termmal. SIC and Gradient, can coordinate these efforts with Time Oil. 
Comment #4 - Section 2.2.5 Supplemental Sewer ¥low Characterization 
DiEQ understands that SIC will collect, and evaluate all relevant information for characterizing 
the storm sewer system, DEQ recommends that SIC and Gradient refer to the storm water 
pathway section and Appendix D ofthe JSCSio further define what information DEQ considers 

relevant. 
Comment #5 - Section 2.2.6 Additional Source Control Evaluations 
It remains DEQ's expectation that 3 to 5 shallow borings be advanced down gradient and 
riverward ofthe N ^ L plume "m the southem.portion of the site. This effort wiU help to define 
the iiature and extent of contamination on site and is within the scope ofthe Agreement as stated 
in the October 27*^ 20.05 email. The borings will also help tb ensure that a complete source 
control evaluation is conducted at the site. The borings should! be located based on the additional 
information requested in DEQ's May 26, 2005 comment (i,e,, a map and cross-sections). 
DEQ acknowledges SIC s concerns regarding the timing of this investigative effort expressed in 
both the June 1,2005 and Noveinber 3,2005 letters. DEQ agrees that a more complete review 
of the analytical atid lithologic data collected as part ofthe 2005 workplan aiid all the existing 
LWG off-shore, data (note that this area has been dredged in the past and access issues have 
hindered the off-shore sediment sampling efforts) will provide a stronger technical foundation on 
which to scope these riverward subsurface soil/sediment and groundwater samples. DEQ -will 
allow SIC to follow a. phased approach, for characterizing this potential NAPL discharge area 
provided that SIC prepares a scope of work outline and schedule for analyzing the required data, 
preparing the required N,APL plume maps and cross-sections, and for installing the riverward 
borings. The outline should strive to collect inforrnation that can also be used in the evaluation 
of fiiture source control measures and NAPL recovery aUematives. The schedule for outline 
completion shall be incorporated into the schedule.presented in the November 3,2005 letter from 
Gradient. AU data reviewed, in the evaluation should be compared tb all the relevant Screehirig 
Level Values listed in Table 3.1 ofthe ISCS. This phased approach will provide an efficient 
approach to determine what source control measures may be necessary at the site and whether an 
EE/CA like effort is necessary prior to implementation of source control measufes. 

• : ! 6 i ^ i ^ 
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Comment #6 - Section 2.3.1 Technical Considerations in Collecting and Interpreting tPH. 
Data 
DEQ acknowledges SIC's acceptance of DEQ's comment. 

Comment #7 - Section 2.3.2 Monitoring Wiell installation - Central PEO Site 
DEQ agrees that a monitor weU will be installed at the PB-6 location and a monitor well will be 
installed at the location of boring PB-9 if TPH is observed during the field screening efforts. If 
not already planned, please ensure that sheen testing is included in the soil boring field screening 
protocol for all proposed borings. 

Comment #8 - Section 2.3.3 Soil boring Installation - Central PEO: Site 
DEQ understands that SIC will analyze the soil sainples for the full, suite of VOC analytes. 

Comment #9 - Section 2.3.4 Coordinated Sampling with Time Oil 
DEQ has requested that Time Oil conduct an additional round of sampling in the Bell Terminal 
area to be coordinated with SIC's sampling event at the former Premier Oil site. Please 
coordinate sampling activities directly with Time Oil as appropriate. If necessary, DEQ can 
assist in this effort. 

Comment #10 - Section 2.4 Supplemental Site-Wide Hydrogeologic Characterization 
DEQ understands that slug and bail-down tests proposed, in, the woric plan wUl not be conducted 
during these field investigations. 

During the.May 3, 2006 site visits the following new issues were identified and should be 
incorporated into the project as suggested. 

• The slag identified along the southern portion ofthe site needs to be incorporated into the 
site conceptual model and its extent delineated. Additional groundwater sampling 
parameters for metals may need to be incorporated into the workplan to assess any impact 
the slag may or may hot be having on the groundwater at the site. 

• The dmrhs of IDW being stored at various locations on site need to profiled and disposed of 
properly. Please provide the -waste characterization and disposal, information to DEQ when 
this is coinplete. 

• The rusty pipe access points we observed in the east central portion ofthe property near the 
former AST locations and the soil piles in the SE portion of site need to be identified on a 
site map. An, explanation, of what they arê  if soil sampling ofthe soil pile is necessary and 
the rationale used, to determine this needs to be included, in the next phase of reporting, A 
plan to do this is can be included in the revised scope of work. 

During the May 3 '̂' meeting, DEQ and Schnitzer agreed that Schnitzer would submit the 
revised workplan within 60 days ofthe receipt ofthis letter. The general schedule for the 
work plan finaUzaition, implementation and report preparation presented in the Noveinber 3, 
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2005 is adequate for the remainder ofthe tasks to be completed. Please contact me at (503) 
229-5563 ifyou have any questions regarding this letter. 

Sincerely, 

Michael Romero 
Cleanup and Lower Willamette Section 

Cc: Cathy Petito Boyce, Gradient Corporation 
Jiih Brown, Jim Brown Associates 
Mavis Kent, Jim Anderson; DEQ 

ZLiZSi 
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1.0 INTRODUCTION 

This docurhcnt presents a wbik plan for ahiiihan health and ecological risk assessment for thc 

Time Oil Co. (Time OU) Northwest Terminal (Terminal or site) in Portland, Oregon. This work plan has 

been prepared tp present the metiiods that will be used in evaluating site conditions relative to the 

potential risk posed to human and ecological recfeptors from environmentally impacted media in the 

uplands portion ofthe site, Thc risk assessment will be based on knowledge of thc Terminal obtained 

through previous environmental investigations, with emphasis placed on the information presented in the 

final Phase IH Remedial Investigafion Report (Phase III RI, Landau Associates 2005). The risk 

calculation methods tiiat -will be used are prescribed by Oregon Departaient of Environmental Qualitj' 

(DEQ) guidance documents (DEQ 2000, 2001). 

This, work plan also presents a cbnceptaal site model (CSM) for the Terminal that identifies 

sources of contamination at the site, potential contaminant migration and transport pathways, and 

potential receptor populations and exposiu-e patiiways. Tlie CSM was developed basisd on infonnation 

obtained during, previous site investigation activities at the Terminal (Landau Associates 1993, 1997, 

2001, 2004) and information presented in the site summary for the CSM report for Portland Harbor 

(Integral Consulting, Inc. and Groundwater Solutions, Inc. 2004), 

Tliis work plan is orgaiiizedinto four sections and one appendix as follows: 

• Section 1.0 presents an over\'iew ofthe planned risk assessment for the Tenninal, including a 
description ofthe Tenninal, the local geology and hydrogeology, and the CSM, 

• Section 2.0 describes the en-vironmental investigations performed to date, identifies flie data 
that will be used ih cohductihg the himian health ahd ecological risk assessments, and 
describes the status of data gaps. 

• Section 3.0 describes how the data will be screened to identify contaminants that will be 
evaluated in the risk assessment process. 

• Section 4.0 describes the methods that will be used in conducting the, human health risk 
assessment, and presents the mathematical models and input parameters that wiU be used to 
evaluate site risk. This section also discusses how the uncertainty associated with; the risk 
evaluation will be addressed and how risk-based concentrations will be developed. 

• Section 5.0 describes the methods that wiU be used in conducting the ecological risk 
assessment, and presents the mathematical models and input parameters that wUl be used to 
evaluate site risk. This section also discusses hov̂ ' the uncertainty associated with the risk 
evaluation will be addressed and how ecologically protective risk-based concentrations, will 
be developed. 

• Appendix A includes thc completed Level I Ecological Scoping Evaluaition for thc site, which 
is summarized in Section 5.0. 

12,-28/05 S-.wpiDc\231'v009UJll\Agt"i'cyRe%-isw Risk AacssiiiciitVAgeiic* Review W P j p t L A N D A U A S S O Q A T E S 

1-1 

SCHN00304184 



1.1 TERMINAL DESCRIPTION 

Time OU's Northwest Terminal is described in detail in the final Phase III RI report (Landau 

Associates 2005). A brief overview is included here for comext. 

Tlie Terminal is a former bulk pefroleum storage and fransfer faciUty currently owned by Time 

Oil. Time Oil ceased operations at the TefrninaJ on October 31, 2001. From 1943 to 2001, the Terminal 

was operated by Time Oil as the Northwest Terihihal pefroleum products facility. Since operations 

began, the Terminal was used forthe receipt, storage,and distributionof pefroleum and peteoleura-.related 

products. Historically, Time Oil also leased tank space to Crosby & Overton for storage of waste oils, 

and Koppers, Company Inc., n/k/a Beazer East, Die, (Koppers) entered into an ^reement with Time OU 

which provided that Time Oil would formulate Koppers' pentachlorophenol (PCP)-containing wood 

treatuig products. Koppers owned tanks at the Temiinal used for the formulation and blending of PCP-

containing wood treatment products and owned all raw materials, products and wastes associated with the 

operation. 

The site is located in Township 2 North, Range 1 West, Sections 34 ahd 35, in the industrialized 

Rivergate area of north Portland, Oregon (Figure 1). The Terminal is bordered to the east and south by 

heavy industrial complexes, to the north by heavy mdustrial propeftj' ahd Port bf Portiand undeveloped, 

property, and to the west by the Willamette River. The Terminal is approximately 52 acres in size and̂  is 

generally flat with an average land surface elevation of abput 28 ft above mean sea level (MSL). The 

Terminal is enclosed by a terminal-wide chain link fence and access is through the main gate at the 

tennination of Time OU, Road. Within the Terminal, there are several features that are distinguished by 

their historical uses, as shown on Figure 2. 

1.2 GEOLOGY AND HYDROGEOLOGY 

The Terminal is located on sand fill within the floodplain bf the Willamette River. Prior to 

development of waterfrbnt facilities, this region was characterized by alluvial river deposits consisting of 

sand and silt deposited by a series of braided channels, lowlands, and marshes. Specifically at the site, 

historical aerial photographs indicate tiiat tiie area consisted of river floodplain and overbank. deposits 

with no apparent historical river channels present. The Willamette River channel has historically beeri 

dredged to fecUitate transport and moorage of shipping vessels for various indusfries along the riverfront. 

It is lUf ely that shallow soil at the Terminal consists partiy of historically dredged fill material that was 

placed in tiie upland areas. Geologic units at the Terminal, inferred from regional geologic information, 

consist of the undifferentiated Columbia River Basalt Group (CRBG), Sandy River Mudstone, the 

Troutdale Formation, aUUviurii, and imported fill, m order of decreasing age and depth. 
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Four principal near-surface hydrogeologic units have been identified at the Terminal. In 

descending order from ground surfece, these units include: 1) an upper water-bearing zone, comprised 

predominantly of shallow fill. (10- tb 20-ft thick, with less than I- to 15-ft saturated, thickness); 2) a sUt 

confining unit (1- to 30-ft tiiick); 3) a lowef water-bearing zone, comprised predominantiy of native 

alluvium consisting of silty sand and sand interlayers (1- to 40-ft thick); ahd 4) a deep sand lihit (greater 

than 40-ft thick). Depending on the continuity of the confining unit, the hydrogeologic units can act as 

distinct aquifer luiits, with unconfined conditions in the upper zone and confined to semiconfined 

characteristics in the lower zone, or act as a single unconfined aquifer in the area beyond the extent ofthe 

confining unit to the west, toward the WUlamette River. The hydrogeologic units are described m detail 

in the Phase III RI report. 

1.3 CONCEPTUAL SITE MODEL 

A complete pathway .from the source of chemicals to human or ecological receptors is necessary 

for potential risk fo be realized. Required elements for a complete-exposure pathway include: 

• A source of potentially toxic chemicals (i.e., primaiy sources, such as contents of tanks, or a 
secondary source, such as contaminated soil) 

• Amechanism bf chemical release tb thc environment (i.e., spUlage to the ground) 

• A mechanism of retention in, or transport to, an exposure medium (i.e,, adsorption to soil, or 
leaching fipm soil tosliallow subsurface groundwater) 

• A point of contact between receptor and exposure medium (i.e., a person with uncovered skin 
woridng in, the presence of contaminated soU or groimdwater) 

• An intake route fof the receptof (i .e,, a person handling contaminated soil Vvith bare hands). 

A CSM is a wpricing hypothesis of how site-related contaminants might migrate through the 

enviiPninent to pbtential exposure media. It describes what is known about sources and the receiving 

environment, and is the basis for identifying the processes by which receptors may come to be exposed to 

contaminants in concepttial exposure models (CEMs) for human and ecological receptors, 

The CEMs presented ui this section describe contaminant sources, potential release mechanisms, 

transport pathways based on information obtained during previous environmental investigations at the 

Tenninal, secondary source and exposure media, and potential e-xposuie pathways to human and 

ecological receptors. 
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documented. Within the central portion ofthe Bell Terminal Tank Farmarea, gasoline- and <Uesel-range 

pefroleum hydrocarbon concentrations present in soil appear to have originated from different sources 

than those along the westem property boundary because of the decreases ih concentrations between the 

two areas. The TPH concentrations within the cenfral portiori ofthe tahk farm are likely a result of minor, 

incidental releases related to Pperations within the Bell Terminal Tank Farin area. The source of TPH 

concentrations outside the operational area of the Bell Terminal Tank Farm near the western property 

boundary- is UnknowTi. Groundwater data collecled within, the Bell Terminal Tank Farm area and on the 

adjacent fbmier PEO propert}' suggest the presence of three commingled pefroleum hydrocarbon plumes 

within this area: 1) one originating in the cenfral portion ofthe BeilTerminal Tank Farm area near the 

east-west frending pipeline, 2) one originating along the westem propertv' boundary outside the walls of 

the tank farm, and 3) one originating on the eastem portion ofthe former PEO property where significant 

petroleum releases are known to have occurred, such as in the area where the former diesel ASTs were 

located. Even though, it is likely that the pliime originating fixim the central portion of the: Bell Terminal 

commingles with the plume originating near the westem prbperty boundary, and that both of these plumes 

commingle with other contamination originating on the fonner PEO property in the area where the former 

diesel ASTs were located, it is unlikely that thc elevated concentrations observed near the westem 

property boundaij' or on thc former PEO property originate from thc BcU Terminal tank farm operations. 

This conclusion is based on the significant increase in both sod and groundwater concenfrations for 

pefroleum constituents across the westem property boundary, and on the fonner PEO property. Also, 

product has consistentiy been observed with thicknesses up to about 6 ft in wells on the eastem portion of 

thc former PEO property (well MW-4) between 2001 and 2003, but no product has ever been observed 

within the BeU Terminal Tank Farin area. This contaminant distribution supports the presence of 

different,soiuces than in the Bell Terminal Tank Farm area. Additional data are needed oh the adjacent 

property to fiirther characterize the nature and extent of contaniination fixim acti'vities along the westem 

property boundary ofthe Bell Terminal or on thc adjaccmpropcrty. 

1.3.1.2 PCP-Related Operations 

Koppers used a portion ofthe site, identified as thc former PCP mixing area and warehouse,,for 

blending and storing specialty' wood freating products containing PCP from 1967 to 1984. Histbrical 

activities ih this area resulted in chemical releases to surface soil. Known soil cbntarainatibn in this area 

at depths above the watef table, appfbxiniately 13 ft below groimd surfece (BGS). -was excavated for 

offsite freatment and disposal during an interim removal action (Landau Associates 2003). An interim 

action, using the in situ chemical oxidation (ISCO) technology, is currently ongoing to address 

environmental impacts from this operation to shallow groundwafer and soil within the zone of 
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are being addressed through the risk assessment being conducted as part of the Portland Harbor RI/FS. 

Data from the shoreline wells wiU continue to be reported in quarterly groundwater reports. 

1.3.3 SECONDARY SOURCE AND EXPOSURE MEDIA= 

This section describes environmental media with potential or confirmed impacts from 

contaminant sources at the Terminal. The relationship between site environmental media and the 

potential present and future exposure pathways for contaminant contact with human or ecological 

receptors, are summarized in the foliowinjg subsectibns. 

L3.3.1 Upland SoU 

Both surfece and subsurface soil contain contaminants of interest (COIs) at tiie site, except in the 

arcas .where soil removal actions have occuned, as will bc demonstrated in thc risk assessment by 

screening procedures described.in Section 3.0. Impacted surface soU at the site represents a potential 

source: of direct contact by humans. Impacted surfece soU also is a, source of direct contact with and 

ingestion of COIs by ecological receptors that hve or feed at the facility. These are complete and 

potentially significant.pathways for current and potential, fiiture scenarios that will be considered in the 

risk assessment. 

inipacted subsurfece soU (defined as soil at depths between 3 ft and, 13 ft for the, purposes of this 

risk assessment) represents a potential, source of direct limiian contact at the. site for excavation workers. 

Although there arc not any current activities or plans atthe site forthe excavation work, this is a complete 

and potentially significant pathway fbr possible fiiture scenarios that -will be considered in the risk 

assessment. Because ecological receptors are considered to inhabit soil depths of less tiian 3 ft- BGS, 

there is an incomplete pathway for exposure of ecological receptors to subsurface soil. Therefore, this 

pathway will not bc considered in the risk assessment. 

1.3.3J2 Groundwater 

Upper zone groundwater and, to a lesser degree, lower zohc groundwater have been sho-wn to 

contain COIs atthe site. Based on the beneficial water use determination summarized in the Phase III RI 

report (Landau Associates 2005) and the NFA determination for the East Propert}' (DEQ 2003), the 

current and likely future beneficial use of groundwater in surrounding areas is priniarily industrial with 

some use for imgation of omamcntal vegetation (i.e., not food crops) and does not include use as drinking 

water. However, irrigation does not occur m direct proximity to the site, and groundwater flow pattems at 

the site are not impacted by pumping for irrigation; therefore, exposure to groundwater via irrigation is 
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not considered a significant pathway. Giroundwater at liie Terminal is not currently used for any 

purposes; any potential future groundwater use at the terminal will be limited to industrial use. In 

poteiitial future scenarios, human receptors could be exposed to chemicals in lower zone groundwater by 

deraial contact with groimdwater used for indusbial purposes, whicb is considered to be a complete and 

potentially significant pathway and will be considered, in the risk assessment. There is insufficient yield 

of upper zone groundwater to facilitate its use for mdusUial purposes, fri potential future scenarios, 

excavation workers could come into contact with upper zone groundwater exposed in open frenches. 

Ecological receptors arc not expected to be exposed to groundwater at the Temiinal and, therefore, this 

exposure pathway will not be considered in the ecological risk assessment, 

1.3.3.3 Ambient Air 

Volatile contaminants have been detected in uppei zone groundwater at the Termmal. These 

contaminants have the potential to separate into soil gas at tiie surface of tiie groundwater table and then 

migrate to the ground surface and. volatilize into ambient air. This pathway will be considered as 

complete and potentially significant for current and potential fiiture scenarios in the risk assessnient, 

although it may be determiited that the potential risks associated with inhalation of impacted ambient air 

are insigmficant in comparison to other exposure pathways atthe Terminal. 

i.3.3.4 Indoor Air 

Volatile contaminants have been detected in upper zone groundwater at the Terminal. These 

contaminants have the potential to separate into sod gas at tiie surface ofthe groundwater table and then 

migrate to the ground surfece ahd volatilize into indoor air. This pathway will be considered as complete 

and potentially significant in the, risk assessment for potential fiitiire land use scenarios thai could include 

indoor industrial acti-vities, altiiough it may be detennined that tiie potential risks associated with 

inhalation of impacted "mdoor air are insignificant in comparison to otiier exposure pathways at die 

, 3 3 5 w m a u , . « e . f t > ™ ' ' ^ ' * ' ' ' ^ - ^ " " ' ' ^ ' " ' ° ' ^ ^ „ ^ ^ ^ , . s represen, water ,uah^ 
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soil; tills would occur-flirough future excavation activities that are expected to be limited to the soil within 

13 ft of the surface. 

Terrestrial and seraiTaquatic animals are. expected to come in contact only with surface soU; this 

contact could occiu during burrowing or at the ground surface (demial contact, incidental ingestion, and 

inhalation of afrbotne particulate matter). Ecological receptor exposure is expected to be limited to the 

upper 3 ft of soil, Tenestriai and senu-aquatic predators could also be exposed to COIs through ingestion 

of prey that inhabit contaminated surfece soil. Terresfrial plants also could come in contact with surface 

soil contamination, priniarily via uptake through their root systems. 

1.3.4.2 Groundwater 

As described in Section 1.3.3.2, neitiier drinking nor irrigation are cunent, or reasonably likely 

future beneficial uses of groundwater at the Terminal. Fuitherinore, there are no groundwater seeps in the 

riverbank; therefore, direct exposure to groundwater is only possible when groundwater is pumped from 

the subsurface for specific purposes. 

If fiiture site activities involve the use ofgroundwater for industrial purposes, the onsite industtial 

worker could be exposed to impacted lower zone groundwater through dermal contact; incidental 

ingestion and inhalation of airbome water particles are considered potentially complete but insignificant 

pathways for exposure to industrial process water. The onsite excavation worker could be e-xposed to 

impacted upper zone groundwater in subsurface excavations through dermal contact; however, incidental 

frigestion and inhalation of airborne water particles are considered potentially complete but insignificant 

pathways for excavation wbiker exposure. The bhsite constmction worker is not expected to be exposed 

to ground-water. 

1.3.4.3 Ambient Air 

The onsite industtial worker, onsite constmction worker, and onsite excavation worker may 

uptake vapor phase contaiuinants through the inhalation of impacted ambient air. As described in Section 

1.3.3,3, ambient air couldbc impacted by the volatilization of COIs in upper zone groundwater, 

1.3.4.4 Indoor Air 

Although indoor air impacts are not a concem uhder the existing site configuration, the site may 

be redeveloped in the fiiture. A future onsite industrial worker may uptake vapor phase contaminants 

through the inhalation of impacted indoor air. As described in Section 1.3.3.4, indoor au could be 

impacted by the volatilization of COIs m upper zone groundwater. 
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1.3.5 SUMMARY 

Figure 4 summarizes the CEM fof human risk and Figure 5 summarizes the CEM for ecological 

risk. These figures identify known or suspected sources of contamination at the site, known or suspected 

contaminant release mechanisms and migration pathways, potential receptor populations, and potential 

exposure pathways. 
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2.0 ENVIRONMENTAL DATA 

This section describes thc environmental ihvestigatioris pcrformcdto date, identifies thc data that 

wiU be used in conducting the baseline human healtii and ecological risk assessments, and describes the 

stams of data jgaps. 

2.1 PREVIOUS INVESTIGATIONS 

Begimiing in 1984, a series of envirormiental investigations were conducted to evaluate fhe 

potential for soil and groundwater contaniination due to former operations at the Terminal, These 

investigations, included a site inspection by DEQ in 1984, several soil investigations in the former PCP 

mixing area between 1984 and 19.94, removal of the Crosby ,& Overton tmck-washing frough in 1986, 

test pit explorations near the Crosby &' Overton triick-washing trough in, 1989, and a groundwater and soil 

investigation in 1994 in response to an.unleaded gasoline spiU. These irivestigatibns are described in the 

Phase III RI report. 

In addition to tiie soil, and.groundwaier investigations, conducted between 1984 and 1994, a 

phased Rl was conducted at the Terminal from 1996 through 2004, including ongoing quarterly 

groundwater monitoring continuing to the present under a Voiuntar>' Cleanup Program (VCP) agreement 

between Time Oil and DEQ. The Phase I RI focused on the former stockpile area, and the Phase II RI 

focused on the former PCP mixing area and the former Crosby & Overton area. The Phase III RI focused 

on areas, of the Terminal where no extensive soil or groundwater investigations had previously been 

performed, including thc fimhcf Main Terminal and BcU Terminal tank farm areas, thc fbimcr loading 

racks, and other historical operational pbrtions ofthe Terinuial. Some additional investigations and a soU 

remedial actibn were also perfonned fbr the East Property, which is not an area of corisideralioh for the 

risk assessment and is, therefore, not considered part, of the Tenninal, or site, for the purposes of this 

document as described above. Some interim, removal actions, including removal of the stockpUe and 

impacted soU from the former PCP mixing/warehouse areas and soil from the Crosby & Overton area, 

were also completed in 2002. A more complete description of environmenlal dafe collected to date, 

including dafe represenfetive of residual soil concentrations remaining at the conclusion of the soil, 

removal actions and contaminated soil that has already been removed, is presented in thc Phase in RI 

report and the removal action completion report (Landau Associates 2003). 
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2.2 WSK ASSESSMENT DATA SET 

This section describes the data set collected during en-vironmental investigations at the Terminal 

that wiU be the basis for evaluating potential risks to human and ecological receptors. Special approaches 

to handling en-vironmentaldata for risk assessment purposes are also described. 

2,2.i DATA SET DESCRIPTION 

The data set compiled in the Phase IH Rl report (Landau Associates 2005) presents data 

representative of existing site conditions. SoU samples collected throughout tiie Phase It and Phase IH, 

RISjthat are representative of soil remaining at die Terming following the completed interim remedial or 

remo-val acttbns, are presented m ihe Phase 111 Rl report, and comprise the data set to be used for soU 

characterization m the risk assessment. Except for the excavation worker scenario, wliich involves 

exposure to soU from ground surface to 13 ft BGS^ all otiier human and ecological receptors are 

potetitially exposed only to surface soU from ground surfece to 3.ft BGS, as specified in DEQ guidance. 

Soil data will be evaluated in two dafe sets for risk assessment purposes: surface soil will include aU 

applicable dafe fixim 0 to 3 ft BGS,- and surface and subsurface soil wiU include all applicable dafe firom 

0 to 13 ft BGS (the approximate water table). 

The nature and extent of contamination present in groundwater at the Tenninal was evalusted 

based on cheniical results for groundwater saniples collected from temporaiy borings during the Phase 111 

preliniinary evaluatioii, the Phase Ul interim subsurface investigation, the October-Noveihber 2004 well 

insfeUation, and also the most recent year of quarterly groundwater monitoring dafe (fourth quarter 2004 

through third quarter 2005); fee most recent year of groundwater monitoring dafe will be used for those 

weUs that have been discontinued from the quarterly monitoring prograni. Groundwater dafe will be 

evaluated in tvi'o dafe sets for risk assessment purposes, "upper zone groundwater" and "lower zone 

groundwater." In areas closer to the river beyond the confining umt boundary where only one unconfined 

groundwaier zone exists, groundwater dafe will be considered representative of lower zone groundwater, 

because ofthe similarity' with lower zone groundwater elevations. 

2.2.2 DATA SET H.4NDL1NG 

Dafe sets used for risk assessment purposes are subject to sfetistical evaluation. Dafe handlmg 

techniques used to fecilitate such statistical evaluations in a maimer tliat is reasonable, and also maintains 

a, conservative nature (i,c,. tendency to cn on thc side of overestimating potential risks), arc described 

below. 
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boundary to determine whether any groundwater contamination frora the Terminal extends north ofthe 

property boundaiy. "Die wells were dry during the second quarter 2005 groundwater monitoring event in 

June 2005 and the fourth quarter 2005 event in November 2005. Tinfie Oil wiU make a final attempt to 

sample the wells during the first quarter event in Febmary 2006. If the wells arie still dry during this next 

event, Tinie Oil will make a recoihmehdation to DEQ oh a methodology for determiniii^ the locality of 

feciUty in this area. Also, Tune OU is preparing a source confrol evaluation document that wUl provide 

infoimation pn the mobiUty of die product; and whetiier remediation is necessary to address potential 

product migration, and if so, the remedial options. We expect this document to be submitted to DEQ in 

the spring 2006. 
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3.0 DATA SCREENING 

Thc pbtential exposures and risk(s) irom contaminahts at thc Terminal will bc assessed based on 

the dafe set described in Section 2.2, Constituents that are detected in less than 5 percent of the samples, 

or are detected with a maximum concentration that is less than site-specific background levels esfeblished 

for nietals (Landau Associates 1999), are considered to have de minimus risk to human healfe and the 

environment and wiU bc screened out ofthe risk assessment process (DEQ 2000). Constiments that arc 

considered essential nufrients for human or ecological receptors (e.g., calcium, iron, magnesium, etc.) wiU 

not be retamed for consideration, in the risk assessment. All remaining constiments that are not rejected 

during dafe validation, are detected in at least 5 percent of tiie samples collected from a given 

environmenfel medium, and that are above background levels will be included in the dafebas'e used in the 

human health ahd ecological risk assessments. Reportihg limits for chemicals that were not detected, but 

considered to be reasonably likely to be present at the- site, will be reviewed to veri^' that elevated 

reporting limits, have not masked the potential presence of site contaminants. The resulting date set vvill 

constifete the COIs in all environmenfel media atthe site. 

A COPC/GOPEC screening report was pre\iously prepared for the Terminal based on Phase I and 

II investigations (Landau Associates 1999). The Phase III RI investigation and interim actions conducted 

at tiie Terminal since tiie COPC/COPEC screening report, was prepared have resulted in significant 

changes to thc dafe set that defines thc iiaturc and extent of contamination; therefore, thc COPC/COPEC 

screening activities that will be performed as part ofthis risk assessment wUl supersede those presented in 

the previous report. 

Dafe screening to identify COPCs fbr human health or COPECs for ecological receptors are 

discussed in Sections 4.0 and 5.0, respectively. 
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4.0 HUMAN H E A L T H RISK ASSESSMENT 

A bascUnc human health risk .assessment wiU be performed to cstiihafc curfcht and pbtential 

fiiture risk to human health at the site using deterministic techniques outlined in DEQ cleanup regulations 

and guidance [Oregon Administiutive Rule (GAR) 340-122-0084, DEQ 2000]. The following sections 

describe how site dafe -wiU be used in evaluating human health risk based on our current understanding of 

thc site, potential receptor populations, and exposure pathvrays. In addition, methods that will be used to 

quantify exposure and estimate risk are presented, and factors that will be qualifetively e-valuated in 

assessing the uncertainty associated with the risk estimates are summarized. 

4.1 CONTAMINANTS O F P O T E N T I A L CONCERN AND EXPOSURE FOUNT 
CONCENTRATIONS 

As per DEQ (2000) guidance, the site dafe wiU be fiirther refined after the screening piocess 

described in Section 3.0, to identify a subset of contaminants,, the COPCs, that wUl be the focus ofthe 

baseline huinan health risk assessment. This screening for COPCs will eliniinate from fiirther 

consideration any contaminants with concentrations so low relative to risk-based criteria that the 

contaminants do not merit fiirther evaluation, DEQ's risk-based concenfrations (RBCs, DEQ 2003) and 

U.S. Environmental Protection Agency (EPA) Region 9 Prelinunary Remediation Goals for industrial 

sites (PRGs, E P A 2002) will be used as the basis for screening COls by risk tb human health. The 

screening process wiU bc conducted separately for GOls detected in onsite groundwalei and soil. 

However, exposures to the same COI through multiple enviromnental media via multiple exposure 

pathways wUl also be evaluated. COIs at concentrations below these risk-based screening, levels will not 

be evaluated fiirtlief in the baseline-human health risk assessinent and tiie remaining constita.ents, will be 

designated as COPCs and wiU bc evaluated in subsequent steps in thc risk assessments. 

ff a contaminant is a COPC in one medium and is detected in multiple media, the COPC wUl be 

retained in each medium lo ensure consideration of potential exposures via multiple pathways. If a risk-

based, screening level is not available for a given COl, the COl will be identified as a COPC and 

discussed in thc uhccrtamty analysis. 

After COPCs have been identified for each environmental medium, a statistical evaluation will be 

conducted for each of fee following dafe sets: 

• Surfece soil 

• Surfece and subsurface soil 

12,-2S/05'5rwp^oe^231^Da9UJll\AEe^cy Review Risk As5e3binEilt\Ageilcy Review-WPjpt LANDAU ASSOCIATES 

4-1 

SCHN00304201 



. .pper^uegrou** ..„^,e cOncen,ra.OU. « 

. ^ « , » « ^ » * * ' - , , „ n w m b c . o . d c u W » ' f ^ ; t . . h r o u g h * - ' " -

.epur^----t:t:r---^="nr^:rt:«^ 
= ^ ' - « . - « ^ J * ^ bo* *= - - ^ ; S p W b l . - P " ' * ^ ' ^ ; . p ^ w a , and 

w<,k estimates v.'ill be in 

reot.^P--*^'^ 
, , . X . O S l I l U ^ - ^ « ^ ^ ' ^ ' ' . . m e a s „ r h i g o r e s t u n a . ^ . - : ^ : : r : : -

»re assessment is *e process °̂  „«^ol incbuuianh^* ^ ^ , , « * . 
Esposnre ass asscssmcntsKP pathwass m 

reccpwr^""" „,ed in Sec,'"» ! • ' • " 
.sposure pathways- "^ 
„,*e*llowiu.*m=.>- ' '^ ^ .^ ica l re lease 

• ^ » " « " * " p<,„mediumCe.«..*-*' '"' ' 
. MeuvueruucntaltranP .^mn ^ ^ c o n t a r t 

Thefollo^vitlS'''*' .nre equations tbat v?rli be u ^^^alinfeke. 

SCHN0030420 



4.2.1 OiNisiTE INDUSTRIAL WORKER 

The Terminal is cunently an inactive fecility; howevei, future industrial workers using the site 

could be responsible for a variety of duties. The pnsite industrial worker could potentially become 

exposed to contaminated soil and groundwator through direct confect pathways during occupational 

activities. The specific pathways include; 

• Surfece soU (0 to 3 ft BGS): dermal contofct, mcidental ingestion, and inhalation of suspended 
soU particulates 

• Lower zone gromidwater as process water: demial confect 

• Ambient air: inhalation of chemicals, that have volatUizcd out of upper zPnc groundwater 

• Indooi afr: inhafetion of chemicals that have volatilized out of upper zone groundwater. 

Forthe purposes ofthis risk assessinent, the onsite industrial worker population will be adult and 

assumed to work primarily in the upland areas ofthe Terminali Industrial W'brkeis could potentially come 

into dermal confect with lower zone groundwater if used as industrial process water,; hpwever, 

groundwater al the Terminal has not been Wstorically used for such purposes. Intake of contaminants wUl 

be modeled by assuming that the industri2d worker perforais tasks in relatively close proximitj' to each 

medium, witii intake occurring through dermal confect and incidental ingestion of surface soil, dermal 

contact, with lower zone grpundwater used as industrial process water, and inhalation, of ainbient or indoor 

air impacted by volatile COIs iri upper zone groundwater. The equations that will be used lo calculate 

exposure to contaminants in sod, groundwater, and ambient or indoor air through each of the exposure 

pathways arc shown oh Figures, 8 through 12, thc exposure parameters used in the calculations arc 

presented in Table 1. 

4.2.2 ONSITE CONSTRUCTION WORKER 

There is currcntly no ongoing construction activity at thc Terminal. However, fiiture site uses 

(i.e.. Terminal demoUtion or .redevelopment of the^ite) may require consideration, of the construction, 

worker scenario. Construction worker activities could potentially e^ose construction workers to 

contaminants in surface soU (demial contact, incidental ingestion, and iiihalation of particulates), and 

ambient air (inhalation). 

For the purposes ofthis risk assessment, the model will assume that the receptor population, is 

adult working in close projdraity to the soil, with chemical intake occurring through dermal contact and. 

incidental ingestion of soil and through inhalation of suspended .particulate matter. The equations that: 
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will be used to calculate exposure to contaminants in surfece soU through dennal contact, incidental 

ingestion and/or inhalation of suspended soil particulates are shown on Figures 8 through. ,10, The 

equation to calculate exposure to contaminants in ambient air via inhalation is shown on Figure 12. 

Exposure parameters used in these calcidations are presented ih Table I, 

4.2.3 ONSITE EXCAVATION WORKER 

There is currentiy no ongoing, excavation activity al the Terminal. However, fiiture site uses (i.e.. 

Terminal demolition, or redevelopment of the site) may require consideration of the excavation worker 

scenario. Movement of earthen material could potentially expose excavation workers to contamuiahts in 

surfece and subsurfece soU (dermal confect, incidental ingestion, and inhalation of particulates): shallow 

groundwater (dermal contact); and ambient air (inhalation). 

For tiie purposes pf this risk assessment, the model will assume that tiie receptor population is 

adult working in close proximity' to the soil, with chemical inteke occurring through dermal confect and 

mcidental ingestion of soil and through inhalation of suspended particulate matter. Il is also assumed that 

the excavation worker could come into dennal confect with shallow groundwater. The equations that wUl 

be used to calculate exposure to contanunants in surface and subsurfece soil Ihrough demial confect, 

incidenfel ingestion and/of inhail.ation of suspended soil particulates are shown on Figures 8 ferough 10. 

The equation tb calculate exposiire tP contaminants in shallow groundwaier via dermal contact is shovm, 

on Figure 11. The equation to calculate exposure to contaminants in ambienl air via inhalation is, shp-wn. 

on Figure 12. Exposure paraineters used in these calculations are preserited in Table 1. 

4.3 DOSE-RESPONSE ASSESSMENT 

The purpose of the dose-response assessment is to weigh available evidence regardmg the 

potential for COPCs to cause; adverse health efiects in exposed individuals and to provide, where 

possible, an estimate ofthe relationship between the extent of ê qjosure to a corapound and the increased 

likelihood or severity of the adverse effect. 

The bulk of knowledge about flic doscTrcspPhsc relationship is based oh dafe coUected frbm 

arumal studies and theoretical precepts about what rhighl occur in humans. Matheniatical models are used 

to estimate the potential human response at levels .fer below those tested in animals. These models 

contain several limitetioiis that will be considered -vvfren the risk estimates are evaluated. Most of the 

COIs preliminarily identified for the site have toxicity criteria available for thc dosc-responsc assesnncnt, 

artd include both noncarcinogenic and carcinogenic compounds. For those COPCs for which toxicity 

-12/28/05 S-.wproc\231\009'J^l\A£eiipyRe-vie-w Risk Aises^rfieiiftAgeiiry ReviewWP_rpt LANDAU ASSOCIATES 

4-4 

SCHN00304204 



- " t e BPA o*e - ^ - * ^ t r r i s l . . . = »!. be - d e . « ^ ^ -

-̂•̂  •"^•^^^rerrci^Hot...--"--ri-: ̂ -°'-^^ 
noucarcinogcuic h.al* ' ^ ^ ^ r ^ ^ ^ r ^ ^ ^ ^ - " * " ° ' ° " ^ : T l e l c t s wdl be evalu-d. 

.A RISK CHARACTERIZATIONS umtive summarv of the health risks 

" : „ s k . a ^ . - - - t c o r r : — r m e . a . . c s i . . T . r . 

value- ^ . ^ Quotient = ADD/Reference Dose 

. .^ .obe.icss^^--^:^rr:^-^€: 
. n C c e : b l e W o t u o n c a r . n o ^ ^ - - : ^ U : p o r e u « ^ -
l.«dual Chemicals tor a g,v» e ^ - ^^^^^ ^^^^ ^^ ^,„,3cd by calcul^a 

• = » " - * " " ^ ^ ^ , : ^ l h a l d , u o h c u t s t o r a g , v e „ P « ^ - V ^ ^ , ^ , , ^ ^ 

"-•::::r::arc.tmed...sot.pr**^^^^^ 

average daily dose (L.ADU), 

LANDAU 
ASSOOATES 

| g 2 S « i $ R S S ^ iSiiiiSSilif ••-•.•.•-•:--::::>.:,V.:...,:,i::«:.i:;ft::5K@:.;;:S^^^ 

SCHN00304205 



result ofthe exposure averaged over a Ufetime. Once the LADD has been calculated,,the cancer risk is 

calculated as foUows: 

Estimated Cancer Risk = LADD x Potency Factor 

As with hazard quotients, the estimated cancer risks for each chemical land exposure route will be 

summed to esthniate the total excess cancer risk for the exposed individual per exposure pathway 

(EPA 1989). 

4.5 UNCERTAINTY ANALYSIS 

An uncertainty analysis will be conducted for the baseline huinan health risk assessment to 

examine the sources and magnitude(s) of potential uncertainty associated with the risk estimates. Sources 

of uncertamty include the dala avaifeble for the site investigations, receptor population and exposure 

pathway identification,, exposure paraineter selection, and toxicity criteria used to characterize risk. Each 

of these potential sources of uncertainty -wUl be evaluated qualifetively to deterrnine the likely degree of 

uncertamty associated with the risk estimates, and wheither the uncertainty has likely led to over- or 

undef-estiinates bf risk. 

4.6 BASELINE HUMAN H E A L T H RISK ASSESSMENT - CONCLUSIONS 
AND RECOMMENDATIONS 

The conclusions of the.baseline huraan health risk assessment (HHRA), including accepfeble risk 

levels for exposure of COPCs to huraan receptors at the termiiial, and any recommendations for additional 

assessinent of risk to huraan receptors will be provided in a baseline HHRA rejiort, as described ih 

Section 6,0., 
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5.0 ECOLOGICAL RISK ASSESSMENT 

An ecological risk assessment (ERA) will be perforined to address ciirrent ahd potential futuic 

risks posed to ecological receptors at the site. As described in Sections 1.3.1 and 1.3.2 bf this Work Plan, 

the ERA will focus on the westem portion of the site and wUl specifically exclude the formerly 

remediated East Property and surface water and sediment wilhin the Willamette River. As also described 

earlier, exposure of ecological receptors to COIs in surficial soil is not expected in arcas where soil 

removal actions previously occurred within the fonner PCP mixmg area and the fonner Crosby & 

Overton area. 

Tlie ERA wUI be conducted in accordance witii OAR 340-122 and DEQ guidance for conducting 

Level TI and III ERAS (DEQ 2000, 2001), Generally, ERAs conducted to meet Oregon DEQ guidelines 

are based on an EPA fiumework (EPA 1998). This firaihework foUows a stepvvise process that first 

includes problem formulation to. determuie the focus and scppe of the assessment follovped by an 

exposure assessment, toxicity assessment and risk characterization. 

In accordance with DEQ guidance, a Level I Ecological Scoping Assessment was conducted 

based on an April 2005 site visit and is presented in Appendix A. The results ofthe Level I assessment 

indicate that terrestrial ecological habifet at the terminal is limited m quality and size because bf the 

presence of tiie tank fanns, buildings, predominantly gravel or dirt surfaces, and the overall lack of 

vcgcfetion. However, thc presence bf COIs in media at thc tcriiiinal could provide an exposure pathway 

to terrestrial ecological receptoiis (mainly through surficial soU). TherefPre, potential ecological receptors 

and potentially complete exposure pathways exist withih the locality of the facUity and a Level II 

Screenihg ERA should be conducted. 

As defined by DEQ guidance, the Level II Screening ERA is essentially a preliminaiy problem 

foimulatipn that win determine the presence of contaminants of potential ecological concern (COPECs) at 

the Terminal, if any, and the ecological receptor groups likely lo be exposed to these COPECs. The 

results of the.Level II Screening ERA will be rcported to DEQ with recommendations regarding the need 

for additional ecological assessment. If fiirfher ecological assessment is deemed necessaty, species-

spedfic and site-specific ecological risks wiU be calculated using one of tv̂ 'o approaches. The first 

approach would be to calculate ecological target cleanup levels (ETCLs) based on individual-level risks 

for indicator species. This approach is a DEQ-accepfed method that is somewhat conservative (i.e., more 

likely to predict risks when none actually exist) and is defined in a previous version ofthe DEQ Level TI 

guidance (1999). The second approach is the current DEQ Level HI baseline ERA method, as defined in 

the DEQ Level III guidance, which examines population-level risks for indicator species. The number of 

COPECs, the receptor groups of most concern, and tlie level of risks predicted during the Level II 
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Screening ERA will be considered in the decision to proceed with a Level II individual-level ERA or a 

Level ni population-level ERA, The overaU process will allow for ihfonned, stepwise decision-making 

in order to focus each subsequehtahd more complex level of ecological assessment on the most important 

ecological issues for the site. The following sections presents the procedures to be followed for tiie 

Level II Screening ERA, a Level II species-specific individual-level ERA (ff feqUifed), ahd a. Level III 

baseline population-level ERA. (if requfred). 

5.1 LEVEL II SCREENING ASSESSMENT 

This section documents fee steps necessarjf to conduct the Level II screening assessment for the 

ERA The Level II screening assessment will buUd on the information collected during the Level T 

scoping process and wUl initiate the problem formufetion process for the ERA for the Tenninal. The 

scope of an ERA is defined through problem formulation, during which the physical and conlaminant 

chafacteristics of the site afe described, including the important ecological habifets, plants, and wildlife 

that exist there. Along with the results of previously cbinpleted investigations and knowledge ofthe site, 

this information is used to identify the COIs (i.e., contaminants likely to be present at the site), the 

ecological receptors of concem (i.e., assessment species), and the COPECs. This infprmation wiU also be 

used lo incorporate ecological exposure infoimation into the preliminar}' conceptual site model 

(Section 1.3) and to develop infomiation needed for the ecological exposure model (CEEM) required for 

the Level III assessment, if necessaty. The ecological exposure information will include the expected fate 

and transport of chemicals at the site, the potential exposure media,, and exposure pathways for ecological 

receptors of potential concem. Specifically, the problem formulation will include: 

• asite, description 

• a summary ofthe results of previous investigations 

• description ofthe ecosystem components at the site 

• selection of assessment species for the site 

• a summary of complete ecological exposure pathways 

• selection of tiie COPECs 

• a summary of potential ecological effects ofthe COPECs 

• presentation of tiie ecological exposure information for the preliminary CSM 

• presenfetion of candidate assessment endpoints and measures based on the COPECs for the 
site and potentially effected ecological feceptons. 
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trophic level species are termed assessment communities because they may represent numerous types of 

species. An assessment community may represent one or more functional groups. During the fiinctional 

grouping process, semi-aquatic species were grouped into terresfrial or aquatic foraging strategies based 

ori tiieir ejgiected primaiy foraging habits while they are present at the site. For;exaiiiple, raccoons were 

cbhsidered to be part of the terrestrial food, web, because they are expected to forage primarily on 

tenesfrial berries, seeds, and invertebrates that are common along die river; but not on aquatic prey items 

such as crawdads, vvhich are uncommon or absent in fee near-shore areas of the river where raccoons 

could wade, Preliminaty fonctional groups selected for this ERA are presented in Table 5. This list was 

used to develop the tenestriai food web diagrams shown on Figure 13. 

A represenfetive assessment species vvas also selected to represent each ofthe upper trophic level 

fimctional groups, based primarily on the species within each functional group feat would be expected to 

feceive the highest exposure to contanunants at tiie site, Primaty fectors related to exposure potential that 

were considered mcluded: 

• body size 

• population density and extent of home range 

• foraging approach of fee species 

• confeminated media at the site 

• ecological niche(s) represented by a species, 

Otiier factors feat influenced tiie selection of some assessment species mcluded: 

• sensitivity of fee receptor to fee site-related contaminants 

• avaUability pf ejqiosure andtoxicity data 

• societal value/regulatoty status of fee species 

• position of fee sipecies wifein fee food web. 

The selected assessment communities and species, and fee fiuictionjU groups feey represent, afe Usted m 

Table 5. The rationale for selection of each assessment community and species is presented below. 

S.1.2.1 Assessment Communities and Exposure Pathways 

Terrestrial Plants 

The terrestrial plant, community is defined as, all plants feat obfein nutrients primarily from soil 

(including soU pore water). The primaty- produciion of these plants provides a foundation for fee 
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tenestriai food web. Negative impacts to primary' production are likely to result in decreased abundance 

of soil invertebrates and upper frophic level species due to alack of food and cover. A reduced diversity 

of particularly sensitive plant species uiay also result in similar defrimenfel effects to some upper frophic 

level species if plants that are a prefened food for paitiailar herbivores are extirpated (rhade regionally 

extinct) from the site due to feeir exposure to contammants in soil. Because plant toxicity dafe afe not 

available for most wild plant species, these plant species were assessed as a commutiity by applymg fee 

available toxicity dafe across all species at fee site. This brbad application assumes feat fee mechanism bf 

to-idc action is similar between plant species. The principal exposure pafeway for terrestrial plants to 

contammants at the site is -via uptake from soil and soil pore water. 

Terrestrial Invertebrates 

The tenestriai invertebrate community is defined as all invertebrates tiiat obtain nutrients 

primarily from soil or on the soil surfece. The abundance and di-veisity of such invertebrates is sunilar in 

inipoTtance to. feat of plants because invertebrates are also ,a primaty food source vdfein fee terrestrial 

food web. Declinmg .numbers or, types bf tenestriai invertebrates may result fe decreased abundance 

and/of diversity of insectivbres. This, in fem; may result in lower diversity pf upper frophic level wildlife 

because fewer numbers or types of.insectivores means fewer food items for camivores that prey on fee 

insectivores. Thus, the dependent carnivores may starve or leave fee site in search of feeir prefened food 

items. The principal exposure pafeway s for tenestriai mvertebrates to COPECs at fee site is via ingestion, 

of and dermal contact wife soil. 

5.1.2.2 Assessment Spedes and Exposure Pathways 

The assessment species and fee fimctional groups feey represent for fee Terminal are summarized 

in Table 5. In some cases, one assessment species was considered to be represenfetive of several 

functional groups. This was fee case when a particular assessment species could be chosen feat was 

similar to, but likely to be more highly exposed or sensitive to, contaminants fean species in fee ofeer 

represented functional groups. Thus, using an assessment species approach protects ofeer species m 

different fimctional groups and allows fee number of assessment species to be reduced. The rationale for 

fee selection of assessment species for multiple. fuhcUohal groups is described ih fee following sections. 

Terresiiiql Avian Invertivores 

The American robin was chosen as an,assessment species because it is likely tp be fee most 

exposed represenfetive of fee tenestriai inveitivore functional group. The robin is small,, has a high.food 
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intake rate for its weight, and would be susceptible to chemical exposure via ingestion of contammated 

tenesfrial invertebrates and mcidental ingestion of soU. No perennial surface water is present at fee sile 

and.feerefore, exposure to contammated drinking watef is not considered a significant exposure pafeway. 

Robins are present onsite during fee spring and smnmeriiionfes (and potentially all year), have lunited 

home ranges, and have adequate exposure and toxicological dafe. 

The robin was considered to be repfesentetive of fee potential exposure and effects for several 

ofeer functional groUps, including tenestriai avian herbivores, tenestriai avian omniVores, and tenestriai 

avian camivores. The exposure of uivertivorcs is usually higher fean feat bf herbivores or omnivores, 

because plants generally take up contaminants to a lesser extent fean mvertebrates. For feis reason, fee 

robin will also represent, tenestriai avian herbivores and omnivores. The robm is also a more 

conservative representative of terrestrial avian camivores fean a red-tailed hawk (fee olher choice for feis 

site) because of its shiailer body and home range, each of which increase fee potential for exposure to 

chemicals at fee site. Additional considerations feat, support this substifete mclude fee faict feat fewer 

havvks Would be expected to ufeabit fee site because feeir home ranges, extend fartheri liawks would not 

be solely exposed to contaminants at fee site as robins may be. and because mefeods of assessing toxici^ 

are nearly identical for the rpbin and hawk. 

Terrestrial Mammalian Invertivores 

The masked shrew was chosen as a mammalian assessment species because it has a high potential 

for chemical exposure, it {ot ofeer simUar shrew species) is a. resident, at fee site, it. is a prey species fbf 

avian and mammalian camivores, and it has adequate toxicological and exposure dafe. The masked 

shrew is vety small, is knovvn to have a high food mtdte rate foi its weight, and is potentiaUy exposed to 

contaminants in surface soU via mgestion of contanunated invertebrates and mcidehtel ingestion of soU. 

Shrews, obfem most of feeir vvatof rcquifcmcnts from thefr prey and fecrc is no pcrcimial surface water 

onsite; feerefore, contaminant exposure via drinkmg vvater is considered negligible for fee shrew and wiU 

not be assessed. 

Similar to fee robin, fee shrew was. considered representative of several functional groups, 

includmg terrestrial maramalian herbivores and tenestriai mammalian omnivores. Thc shrew is a 

conservative representative of tenestriai mammalian omnivores and hefbivores because chemicals are 

most often e.xpected to bioaccumulate IP a greater ex,teiit m invertebrates than m plants. Ih addition, fee 

shrew is fee smallest tenestriai mammal at fee site, so its food mtake to weight ratio (i.e., exposure) is 

expected to bc greater fean any ofeer small mammal. 

The shrew is also a conservative representative of nutria and muskrat feat a.re most .frequentiy 

classified as aquatic mammalian herbivores. Because there is limited or no aquatic vegetation fe fee 
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vicinity ofthe Terminal, aquatic mammalian herbivores such as nutria are most likely eating tenestriai 

vegetation or must swim to offsite areas where aquatic vegefetion is present Given either of feese 

scenarios and fee rationale that invertivores are more susceptible to contanunaiit, exposure fean 

herbivores,̂ fee slirew is a conservative Tepresehfetive of fee nutria and muskrat feat may inhabit fee site. 

Terrestrial Reptilian Carnivores 

Garter snakes may inhabit fee tenestriai environment at fee site. Cunently, exposure and toxici'ly. 

-dafe are inadequate to assess the potential risks for reptiles. Thus, alfcough fee garter snake is identified 

as an assessment species, its potential risks are only considered qualitatively, compared to risks predicted 

for ofeer assessment species. 

5.1.2.3 Summary of Assessment Communities and Species 

The above-noted assessment species and fee functional groups feey represent are presented in 

Table 5: Of feese, only the garter snake will be assessed m a purely qualitative manner, due to fee lack of 

exposure and toxicity data for this species,. The exposure pathways to be assessed, fot each of feese 

receptors is presented in Table.6 and Figure 5. 

5.1.3 EliiyiRONMENTAL CONCENTRATIONS 

The environmental concentrations (ECs) are concentrations of COIs in each exposure medium 

feat are used to select fee COPECs. As such, feey are estimates of fee environmental concenttation to 

which ecological receptors axe exposed over a relevant spatial area defmed by feeir habifet. The ECs will 

be calailated as follows: 

• For plants and soil mvertebrates (assessmeiit commimities) feat are inmiobile of nearly 
immobile, the maximum detected concentration of each COl in soil will bc used as thc EC. 

• For terrestrial wildlife (assessment species: robin and shrew) consuming soil, vegetation, or 
prey, fee 90UCL of each COl m soil will be fee preferred EC. If fewer fean 10 saniples are 
available, fee maximum detected concentration will be used as fee EC. The data distribution 
will be tested for nomiality and lognomiality and the 90UCL will be calculated appropriately 
for the distribution. If the dafe are, neither normally nor lognormally distributed, fee 90UCL 
will be calculated using the Z-sfetistic. 

Tile ECs and calculation mefeods used in fee ERA wiU be presented in fee Level 11 ERA -

Screenmg Assessment Report (see Section 6.0). 
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5.1.4 CONT.'VMLXANTS OF POTENTIAL ECOLOGICAL CONCERN, 

The COPECs determined durmg fee Level 11 screenmg ERA wiU be applicable to aU potential 

additional ERA evaluations conducted for fee site. The screenmg procedures generally consider fee 

frequency of detection, whefeer fee chemicals are essential nutrients, background or reference -chemic^ 

concenttations, ecological risk-based screening concentrations (ERBSCs), and bioaccumulation potential. 

In feis manner, contammants feat are not expected to significantly conttibute to risk are eliminated from 

fee ERA data set The frequency of detection and background screening procedures are described m 

Section 3,0. The COIs identified based on feeprocedutes described m Section 3,0 will be subjected to fee 

ecological risk-based and bioaccumulation screening procedures described in fee foUowing sections to 

select COPECs for fee Terminal. 

5.1.4.1 Risk-Based Screening 

According to DEQ guidance, the risk-liased screenmg steps eliminate COIs feat are not detected 

at the site above ERBSCs. This screening will include comparison of maximum detected concentrations 

(for immobile species) or fee 90 percent UCL concentrations (for mobile species) of each COt in each 

direct exposure medium to DEQ^s risk-based Screening Level Values (SLVs; DEQ 2001), as described in 

Section 5,1.3, Fbr COIs wifeoutcorresponding SLVs, chemical-specific SLVs from ofeer COIs wiU be 

used as surrogate values (based oil similarity in chemical stmcfere^ where appropriate, or ofeer ERBSCs 

will be selected ffoni fee liteiafrire, as available. For surface soU, fee only ecological exposiire medium at 

thc site, these alternate ERBSCs may include Dutch soil screening values (DMHSPE 2001) and 

ecological soU screening levels developed by EPA (EPA 2003), or ofeers. The SLVs and ofeer ERBSCs 

used in this screening step for surface soil wiU be febulated in fee Level 11 ERA - Screening Assessment 

Report. 

A COl will bc retained as a COPEC in surface soil if it exceeds an SLV or ofeer E R B S C by a 

fector of more than 5. The screening calculations wiU be tabulated for surface soU and presented in fee 

Level II ERA - Screeiuhg Assessment Report. 

5.1.4.2 Additional Screening Procedures 

Three additional screening steps wiU be conducted. First, fee bioaccumulation potential of fee 

COIs will be assessed. Organic chemicals with a Log K>v/ between 3 suid H will be considered to have fee 

potential to bioaccumulate. Thc bioaccumulative metals in surface soil will bc selected m coordination 

wife DEQ> the COIs listed as baving fee potential to bioaccumulate will be mcluded in fee ERA for 

fiirther assessment. 
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• the species present at fee site anti feeir interaction 

• types of contaminated media at fee site 

• complete ecological exposure pafeways 

• types of contaminants present 

Generally, fee assessment endpomts for the Terminal wiU be selected to be indicative of toxic 

effects to receptor populations. Because no tenestriai or semi-aquatic fereatened or endangered species 

have been identified as inhabiting fee site, assessment, at fee indi-vidual level wiU not be required. At least 

Olie assessrfieht eiidpointwill be; selected for each identified assessment community and species. For each 

endpomt assessment measures vyill be defined feat describe hovv fee endpoint wiU be evaluated. 

5,1.8 LEVEL n SCREENING ASSESSMENT - CONCLUSIONS AND RECOMMENDATIONS 

Through the procedures described above, an ecological description of fee site and ari 

understanding of-whefeer COPECs at fee site may pose a risk to ecological receptors vvUl be determined. 

If evaluations conducted for fee Level ff ERA, - Screening Assessment indicate feat fee site is highly 

unlikely to pose a potential risk to, ecological receptors, then no additional ERA evaluations wiU be 

conducted and fee ERA will be complete. Tf it is determined that additional ecological assessment is 

necessaty to better assess fee potential for ecological risk to receptors due to exposure to COPECs at fee 

Terminal, species potentially at risk and fee identified COPECs will become fee focus ofa Level II ETCL 

calculation or Level III baseline ERA, whichever is determined to be most appropriate, as described m fee 

following sections. The results of the Level tl COPEC determination and recommendations for ferfeer 

assessment will be presented to DEQ m a Level n ERA - Screening Report as described iri Section 6.0. 

5.2 LEVEL II SPECIES-SPECIFIC ECOLOGICAL TARGET CLEANUP 
LEVELS 

Based on the results of the Level TI Screening Assessment, a recommendation will be made 

regarding whefeer to perform fiirther Level II species-specific mdividual-leyel ecologicd aissessment or to 

complete a Level III baseline population-level ERA. This decision will be based primarily on fee number 

and types of COPECs and assessment species feat are potentially at risk resulting from historical activities 

al fee Termmal. This section describes fee methods that would be used for determining Level IT ETCLs if 

this mefeod is used. Most of fee prelirninaty- problem formulation completed during fee determination of 

COPECs will be cbhsidered adequate for fee individual-level risk determination. Hovvever, representative 

indicator of assessment species wUl be selected from fee bird and mammal receptor groups for which 
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risks were predicted during fee Level II Screening Assessment. Then,, fee determination of ETCLs 

protective of feese individual assessment species would include exposure assessment, toxicity assessment, 

and, risk characterization. 

5.2. i E X P O S U R E ASSESSMENT 

Generally, exposure assessment mvolves mafeeraatically expressmg. fee; exposure of assessment 

species (i.e., developing site-specific exposure models for assessment species) and identifying species-

specific and chemical-specific exposure parameters. The EPCs from fee Level II Screening Assessnient 

and selected cxpbsurc, paraineters arb: fecn used wifem tiie exposure equations to calculate fee estimated 

daily dose (EDD) of COPECs fbf each bf fee assessment species. 

5.2.1.1 Exposure Models 

The exposure media, assessment species, and significant exposure pafeways selected during fee 

problem formulation defme fee exposure models reqmred to calculate an estimated daily mtake of the 

COPECs. For all assessment species, the estimated daily mtake can generally be expressed as: 

EDDiotai= EDIrf + EDIfood (Equation 5-1) 
BW 

where: 

EDDibtai = Total estimated daily dose of COPECs for fee assessment species 
[mg/kg frbdy weight (bw) pcf day] 

EDIsou = Estimated daily intake of COPECs from mcidental ingestion of soil (mg 
COPEC per day) 

EDIfond = Estimated daily mtake of COPECs from ingestion of food/prey items (mg 
COPEC per day) 

BW = Body weight of fee assessment species (kg). 

This equation is modified to be species-specific by raafeematically expressmg fee estimated daily 

intake of COPECs via food and soil for a particular species. The species-specific equation ifor robins and 

shrews is~: 

EDD, = If BAF X IR.HIR,1 X EPC, x DCr x SUF (Equation 5-2) 
BW 

where: 

EDD, = Estimated total daily dose (nig/kg-bw per day) 
EPC-s = Exposure point concentration of COPEC. in sbU (mg/kg) 
BAF = Soii-to-carfeworm bioaccumulation factor (kg soil/kg worm) 
bCf = Percent of diet comprised of selected food items (unitiess) 
IRe = Ingestion rate of earthworms by fee assessment species (kg/day) 
IRs = Incidental soil ingestion iate-by fee assessment species (kg/day) 
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SUF = Site use fector for fee assessment species, comprised of areal and 
seasonal partitioning of the use of the site by the assessment species 
(unitiess). 

BW = Body weight of fee assessment species (kg). 

Given feat the calculatiori of risk for assessment species is the ratio of the total estimated daily 

dose ofa COPEC to fee ecological reference dose (ERfD) calculated as; 

-1 v^ipccics 

where: 

EDDt 
ERfD 

(Equation 5-3) 

I V species 

EDD, = 

ERfD = 

Toxicity quotient for a particular COPEC, assessment species, and 
exposure medium (unitiess) 
The total estimated daUy dose of a given COPEC by an assessment 
species from a particular exposure rnedium (mg COPEC/kg body weight 
per day) 
Thc ecological reference dose for a given COPEC and assessment species 
(mg COPEC/kg body weight per day). 

Then by setting fee TQ to 1 and combmmg equations 5-2 ahd 5-3, fee, ETCL (a.k.a. fee EPC at 

which fee TQ= 1) for tiie robm arid shrew can be calculated as: 

ETCL 'Species ERfD xBW 
[IR^ + (BAF X IRe)] X DCe x SUF 

(Equation 5^4) 

The resultmg ETCLs would tiien be reported. Tlie folloWmg sectipris define tive required species-

specific and chemical-specific exposure parameters. 

5.2.1.2 Species-Specific Exposure Parameters: 

The species-specific pararrieters requiied for equation 5-4 include: 

total dietaty intake (kg dw/day) 

plant matter mtake (kg dw/day) 

aiiiraal matter mtake (kg dw/day) 

incidental soil ingestion (kg dw/day) 

Dietaty composition of selected food items (%) 

body weight (kg) 

home range (acres) 

migration factPf (%). 
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Various sources m fee scientific literafere vvill be reviewed for information on feese species-

specific parameters.. The Wildlife Exposure Factors Handbook (EPA 1993) wiU be the preferred source 

for these exposure parameters. If particular exposure parameters are not reported in fee handbook, ofeer 

literafere will be used to obtam fee necessaty' exposure factors; Ih general, average values found m or 

calculated from the literature will be used for each exposure parameter. Any variations from this 

approach wiU be noted m a Level ff species-specific ERA document 

5^2.1.3 Chemical-Specific Exposure Parameters 

In order to calculate fee COPEC concentrations in each medium (mcluding prey items),, the 

followmg chemical-specific exposure parameters may be, required: 

• soU-to-biofe bioaccumulation factors (BAFs) 

• dose-to-tissue bibtfansfei factors (BTFs), 

BioaccumUlatt'pn is the adsorption of chemicals into tissue via aU exposure routes (e.g., direct 

absorption, inhalation, or ingestion). The BAF is a measure of fee transfer and accumulation of CQPECs 

from a medium (e.g.j surface soil) mto fee tissue of a receptor feat resides in fee soil or forages on 

mvertebrates or ofeer soU-dependent prey items (excluding plants): For example, an earthworm BAF is 

fee ratio of chemical in worm tissue to that found in the sunounding soU (mg chemical/kg, tissue per mg 

chemical/kg soil = kg soil/kg. tissue), EarfewofmBAFs for inorganic chemicals and PCBs will cPnsist of 

median values provided by Sample et al, (1998). The BAps for ofeer organic cheinicals vvill be estifriated. 

from fee Upid content of soil mvertebrates (2 percent) and an average site-specific surface soil organic 

carbon content, usiiig fee following predictive BAF model (Menzie el al.. 1992): 

BAF = EartiiwomiLipid Content/(0.66 x Fraction Oiganic Carbon m.Soil) Equation 5-5 

BTFs are ratios of fee concentrations of chemicals in food items to fee concentrations in .receptor 

tissues. These wiU be obtamedj as necessaty^ from various species-specific and chcmicail-specific peer-

reviewed literafere. 

5.2.2 TOXICITY ASSESSMENT 

The toxicity data to be used in fee Level II species-specific calculations include toxicity 

benchmark doses (TBDs) selected frora appropriate references for thc COPECs, The TBDs 

represenfetive of fee lowest observed adverse effect level (LOAEL) or no observed adverse effect-level 

(NOAEL) may be used directiy as ecological reference doses (ERfDs) or ofeerwise are converted to 
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doses for feis ERA because most often it is not possible to predict fee acttial effects tiueshold from fee 

available literature. 
Data for chronic toxicity will be chosen when available; however, subchronic and/or acute data 

will be used if chronic date are unavailable, and converted to chronic data usmg uncertainty factors. If no 

TBD can be obtained or calculated for a particular chemical and/or indicator species and a TBD for a 

sunogate chemical oamiot be applied, feat contaminant wiU not be evaluated quantitatively for feat 

species. 
Fbf many chemicals feere will be several toxicity stodies identified in various sources. Most 

often, fee different stadies investigated provide data regarding different toxicological endpoints. The 

process of selecting an appropriate TBD reqmres an assessment of fee appropriateness of fee various 

endpoints. In general, data indicative of overt healfe effects to individual organisms feat results in 

population level effects wiU be preferred. These riiay include reproductive effects, survival, or mortality. 

Ofeer less adverse effects endpoints, suchas cbanges m organ weigfrt or subtie physiological effects, wdl 

be used only in fee absence of fee preferred endpomts. Preference for particular endpomts v\ill be 

established â  follows. 
• Primary Significance - Ssproductive effects such as decreased fertility, teratogenicity, and 

developmental/fetal mortality, vdiich could impact fee species population; smvival, which 
could impact population numbers in future generations; and severe histopafeological effects 
such as necrosis of or serious damage tb organs such as fee liver, kidneys, brain/central 
nervous system, and lungs, whidi could impact primaty body fiinctions and result m 

mortality. 
• Secondary Significance - Alterations in fimction of organs and/or behavior feat could result 

in decreased survival. 

• Tertiary Significance - Alterations such as decreased liver size, mcreased chemical 

concentration in blood, or mcreased Iwdy weight that are not readily associated wife 

decreased reproduction, reduced survival, or increased mortality. 

Carcitiogcnic endpoints arc not considered appropriate for thc selection of TBDs This is in 

accordance witii fee cunent understanding that cancer is not generally considered to be a threat for free-

rangmg wildUfe species because feey are relatively short-lived and cancers do not have time to develop. 

Chronic LOAELs \̂ l̂l be selected ;as fefe TBDs for non-threatened or endangered species. The 

acfeal effects fercshold is likely to fall between fee NOAEL or LOAEL, but fricsc two values will bc 

substituted as fee fereshold doses for feis ERA because most often it is not possible to predict fee acfeal 

effects,threshold from fee avail^le literafere. 

Because toxicity data are unavailable for many species, a body weight adjustaient (Sample et al. 

1996; Sample and Arenal 1999) will be made as necessaty to extrapolate an ERfD for an assessment 

species vvhen fee ERfD is available for anofeer species m fee same taxonomic class. This body weight 
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extrapolation will occur according to the expropriate body weight scaling equations provided by fee EPA 

(1993), 

ERfD, - TBDix(BWi/BW,)'' (Equation 5-6) 

where: 

ERfDj = Ecological reference dose for fee robm (mg/kg-bw per day) 

TBD, = Toxicity Benchmark Dose for the test species (mg/kg-bw per day) 

BW, = Body weight of tiie test species (kg) 

BW, = Body weight of fee robin (kg) 

P = Appropriate exponent for fee assessment species (unitiess;. EPA 1993) 

5.2.3 ECOLOGICAL TARGET CLE./yTOP LEVELS 

The calculated species-specific ETCLs will be presented and fee lowest ETCL for each chemical 

and medium wUl be compared to chemical concentrations at sample locatibns across fee Terminal. The 

sample locations wife COPEC concentrations greater than fee lowest ETCL wiU be described. 

5.2.4 HOT SPOTS 

The Oregon cleanup rales require tiie remedial investigation to evaluate hot spots of 

contammation. In soil, the acceptable hot spot concentration for expbsure by ecolbgical receptors to each 

mdividiial substance is 10 times the acceptable risk level, or where- COPECs are reasonably likely to 

migrate such feal a hot spot would be created in another medium, bi when COPECs are not reliably aible 

to be contained. Sample locations that have COPEC concentrations feat exceed feese criteria will be 

described as hot sppts, 

5.2.5 RISK CHARACTERIZATION 

The risk characterization will bc used tb present and discuss unccrtaintifcs associated with the 

predicted .ecological risks and hot spot locations. The impact pf fee uncertamties on fee predicted risks 

will be described and fee likelihood of fee predicted risks being realized vv'iU be discussed. 

5.2.6 LEVEL n CONCLUSIONS AND RECOMMENDATIONS 

ff a Level II species-specific ERA is completed, fee evaluation and its conclusions will be 

provided in a report to be submitted to DEQ, as described in Section 6.0. The calculated ETCLs could 

feen be used to develop conservative remedial actions'feat would be protective of ecological receptors. 
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For assessment species, fee local population wiU include all individuals wifein five home-range 

diameters (DHR) from fee outer boundaty of the area of site-related contammation. Tliis vvUl be 

approximated using fee fpllowing equation froni DEQ (2001): 

A=-mxm 
71 

Equation 5-8 

where: 

A = Areal extent offee study population (m") 
HR = Home range area (m )̂ 
n = Pi (3.14), 

Actual residency of transient or migratoty species within fee local.population bpundaries may be adjusted 

usmg fee temporal utilization fectbr as described m Section 5,3.1,6,belovv. 

5.3.1.5 Determination of Habitat Patches 

Followmg determination of the areal extent of the sfedy populations, fee number, size, and 

quality- of habifet patches will be determined wifein fee local population boundauies. The different habitat 

types present at fee Terminal wiU be mapped and described-, the expected use bf feese habitats by each 

assessment community and species will be described wife regard to fee extent of each habitat (or habitats) 

Ukely to be inhabited. These areas will becpfee fee habitat patehes for each receptor. Then fee spatial 

extent of each species' habifet patch(es) vvill be estimated. The relative quality- pf the habitat patches used 

by each assessment conununify and species will also be rated as unsuitable (0), pPor (025); average (0.5); 

good (0.75), or excellent (I.O) based on site surveys, professional judgment, and species requirements. 

The.number, area, and qualily ofhabitat patches are all factors wifein equation 5-7 above. 

5.3.1.6 Temporal Use Factors: 

Some Pf fee assessment species are e.xpected to be transient or migratOty. These species travel 

from place to place and are hbt exposed feroughout fee year to site-related coritaminatiori at fee Terminjd. 

For feese species, a teriiporal use factor (TUF) will be applied tbfee exposure dose calculation lo quantify 

fee number pf days per year fee species is expected to be exposed to contaminated media at fee site. Non-

hibemating, non-migratoty species will have a TUF of 1. Ofeer species will haVe a TUF between 0 and 1. 
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5.3.2 TOXICITY ASSESSMENT 

The ecological toxicify assessment will provide estimates offee ERfD of each COPEC, This is 

fee; concenfration, above which significant effecrts would be expected foi fee assessment species. TBDs 

will be selected from fee literafere and converted to species-specific doses (ERfDs) using uncertainty 

fectors. Thc sources for fee TBDs may include: 

Oak Ridge Nalional Laboratoty' (Sample ct al. 1996) 

ATSDR toxicity profiles 

USFWS synoptic reviews of hazards to fish, wUdUfe, and invertebrates 

EPA's IRIS database 

RTECS, a National bistifete of Occupational Safety- and Healfe on-Une database 

Healfe and Safety Databank, a National Libiaiy of Medicine on-line database 

Oil and Hazardous Materials/Technical Assistance Dafe System (OHM/TADS), an EPA 
on-line database 

The Michigan Depiutment of Naferal Resources' Chemical Evaluation Search, and Retrieval 
System (CESARS) 

Ofeer peer-reviewed teclmical publicatiohs. 

The toxicity endpoint for assessment species will be fee lethal dose for 50 percent of fee 

population (LDso). When such values are not available, different effects levels such as NOAELs or 

LOAELs will be used, as available, and converted to preferred toxicity- benchmark values using 

uncertainty factors (UFs). When more than one UF is necessaty for a particular TBD, UFs vvUl be 

multipUed together or applied m sequence. Tlie UFs for convertmg effects levels and feeir appUcation 

(DEQ 2001) include: 

• NOAEL to LOAEL: UF = 5 

• Subchrpriic to Chronic: UF = 10 

• Acute to Chronic: UF = 33 

• Chronic NOAEL to LD5o= 100, 

Data fof ispecies ofthe same family, order, genus, or species will be pfefeiehtially selected wheri 

available, ff feis is not possible, toxicity data for species wifein fee same- taxonomic class will be used 

and extrapblated to the assessment communities and species usmg uncertamty fectors. No exfrapolalions 

betvveen taxonomic classes (e.g., fiom birds to mammals) vviU be performed. The uncertainty factors will 
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be appUed to calculate TBDs that are considered eqmvalent to chronic lethal concentration for 50 percent 

offee population (LC53) or LD50 values. Taxonomic exfrapolations will be performed as follows: 

• Different taxonomic family: UF = 2 

• Different taxorionuc genus: UF = 2. 

The concentrations and dbses of COPECs. feat result foHowing application of fee uncertainty 

factors will be fee ecological reference concentrations (ERfCs) and ERfDs used mfee risk calculations. 

Wifein certain classes of chemicals (e.g., butylberizenes, PAHs, and pesticides), toxicity values 

for one COPEC (ie., sunogate chemicals) may be substifeted for anofeer COPEC vvhen a chemical-

specific toxicity- value is not available for fee latter COPiEC. All sunogate dhemical substitutions wiU be 

noted within fee Level lH baseline ERA report, as described in Section 6.0. 

5.3.3 RISK CHARACTERIZATION 

Risk characterization involves calculation, presentation^ and description offee potential risks for 

fee assessment communities iand species. The risk characterization also includes discussion of fee 

uncertainties associated wife fee predicted risks and of fee. potential fbr fee predicted risks to represent 

significant population level effects at fee site, 

5.3.3.1 Risk Estimation 

The acceptable risk level (ARL) for populations of ecological receptors is a 10 percent chance, or 

less,, feat 20 percent or more offee total local population would have an-exposure greater fean fee ERfC 

or ERfD for each COPEC. Risk estimation will involve fee followmg: 

• Estimatii^ fee local population abundance offee assessment communities and speciies 

• Estimatmg tiie probabUity that an iridividual of an eridpomt species wUl experience an 
exposure m excess offee ERfC or ERfD 

• Usuig a cumulative bmomial distribution fimction to estimate fee number of individuals 
likely to have a greater fean 10 percent chance of being exposed at a concentration greater 
fean fee ERfC for assessment communities or fee ERfD for assessment species 

• Determmihg whefeer fee nuniber of exposed individuals is greatei tiian 20 percent bf fee 
local population. 

If fewer than 20 percent of the mdividuals withm fee local population of each assessment 

commuruty and species are predicted to be exposed, or if there is less fean a 10 percent chance of 

exposure above the ERfC or ERfD, feen acceptable risks exist at the site. 
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5.3.3.2 Local Population Abundance 

Thc local population includes all individuals witiiin fee local population boundarj' and will be 

deterinined using population density estimates. These estimates will be obtained from available Uterafere 

or local biologists. Foi assessment communities, fee density of expected dominant species wifein each 

community vvUl be used. If reliable population densify estimates caimot be obtained from, feese sburces, 

onsite surveys may be conducted for fee assessment communities. For assessment species, if site-specific 

densify estimates are not available, feeri scalirig relatioriships WiU be used to estimate population density 

based on fee species body mass (Damuth 1993; Juanes 1986). 

5^3.3.3 Probability of Exposure Exceeding Toxicity Reference Values 

The probability of exposure exceeding fee ERfC or ERfD wUl fre estimated usmg fee foUowing 

equatibn: 

P:^^l 
^ E j i P ~ 

'. %r̂ '--' 

Equation 5-9 

where: 

P - Probability of exposure (unitiess) 
0z = Cumulative distribution function of a standard normal random variable 
Xoxp = Meanofnatiirallogarithmsof exposure (tng/kg, mg/L; or mg/kg per day) 
EB V= Point value of fee calculated exposure (mg/kg, rng/L, or mg/kg per day) 
Sexp = Standard deviation of naferal logarithms of exposure (unitiess). 

5.3.3.4 Acceptability of Risk 

The probabiUfy' that. 20 percent offee mdividuals m a population experience an exposure greater 

fean a toxicity reference yalUc wUl be determined using thc foUowmg binomial probabUity fimction: 

( B ^ 
\n,p)i^ ;?)=. ^;'^,(i,-i^f \r^/ Equation 5-10 

where: 

b = Probability of 20 percent of fee individuals in a population experiencing an exposure 
greater than fee toxicity reference value 

y = 20 percent of fee population 
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n = The nuinber of individuals in fee local population 
p = Probabilitj' of an individual experiencing an exposure greater than the toxicity reference 

value. 

As noted above, this probabilify will be. used to determine whether the exposure of assessment 

communities and species meets fee ARL. 

5.3.4 UNCERTAINTY ANALYSIS 

An uncertainty- analysis vvill be conducted for the baseline ERA to examine the sources and 

magnifede(s) of potential uncertamty associated wife fee risk estimates. Sources of uncertainty include 

fee data available; for fee site mvestigations, receptor population and exposure pafevvay idcfttification, 

expbsure parameter selection, and toxicity criteria used to characterize risk. Each of feese potential 

sburces of uncertainfy vvill be evaluated qualitatively to determine fee likely degree of uncertainfy 

associated wife fee risk estimates, and whefeer fee uncertainty has likely led to over- or under-estimatcs 

of risk-. 

5.3.5 PREDICTED ECOLOGICAL RISKS 

The effects of fee uncfertainties pn predicted ecological risks vyill be described to determine 

whefeer the risk estimates need adjustment given the uncertainties. In feis manner, a better understandmg 

is pro-vided regarding fee likeUhood ofthe predicted effects bemg realized in local receptor populations. 

5.3.6 LEVE;L m ECOLOGICAL TARGET CLE.ANUP LEVELS 

Media-specific ETCLs will be calculated for each offee final COPECs feat contribute a majority 

of fee predicted ecological risks. Finally, to fee extent possible given fee sampling design, fee areal 

extent of chemical concentrations feat exceed ETCLs will he plotted to aid in tiie detennination of any 

remedial action at fee site. 

5.3.7 LEVEL HI CONCLUSIONS AND RECOMMENDATIONS 

Tlie primaty' goals offee baseUne ERA. are to document whefeer a potential exists for significant 

ecological risk at fee site and to determine ETCLs. The risks will be summarized and discussed in the 

context of fee assessment endpoints identified during corapletion of fee problem formulation in a 

Level III baseline ERA report, as described in Section 6,0. 
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6.0 RISK ASSESSMENT DELIVERABLES 

The deliverables to bc submitted to DEQ for review and comment for thc human healfe, and 

ecological risk assessments are described in fee following section's. It is ahtiPipated feat fee risk 

assessment reportingwill be completed in 2006. 

6.1 BASELINE HUMAN HEALTH RISK ASSESSMENT REPORT 

The baseline HHRA report wiU mclude identification of COPCs and the results of EPC 

calculation for human receptors^ as well as provide the results offee exposure assessment, dose-response 

assessment, risk characterization, and uncertainty analysis. The results of fee baseline HHRA wUl be 

used to define acceptable risk levels for human receptors for development of remedial altematives for die 

Terinihal, as part ofthe feasibility- sfedy, 

6.2 LiEVEL II E C O L O G I C A L RISK ASSESSMENT - SCREENING 
ASSESSMENT R E P O R T 

The Level II ERA - Screening Assessment Report wUl include identification of COPECs and 

exposure pafeways for ecological receptors, an ecological description of fee site, as well as, fee 

uncertainties associated wife each identffied risk and fee assumptions made in fee assessment This 

rafoimation will be used to make recommendations as to whefeer COPECs at the site pose a risk to 

ecological receptors and whefeer additional ecological assessment is requfred. Recommendations will 

mclude one offee following: 1) ho ferfeer evaluation, 2) performance bfa Level II species-specific 

mdiyidual-level ERA, or 3) performance ofa baseline ERA. 

6.3 LEVEL H SPECIES-SPECIFIC ECOLOGICAL RISK ASSESSMENT 

If completed, fee Level II species-specific ERA report wUl provide fee results of the Level II 

species-specific exposure assessment, toxicity assessment,, and risk characterization, as well as EPCs, 

assumptions used in fee ERA, and uncertainties associated Wife fee assessment. The Level n ETCLs will 

also be reported to allow development of conservative remedial altematives for protection of ecological 

receptors. 
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6.4 LEVEL III BASELINE ECOLOGICAL RISK ASSESSMENT (IF 
REQUIRED) 

The Level in baseline ERA report vrill provide the results; of fee Level Iff ERA baseline exposure 

assessment, toxicity assessment, and risk characterization, iais weU as EPC values^ assumptions used ih fee 

evaluations, and fee uncertainties analysis. The repbrt wiU also provide a description of which, if any, 

COPECs are likely to reqfere remediation for fee protection of ecological receptbrs. 
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7.0 USE OF THIS REPORT 

This risk assessment work plan has been prepared by Landau Associates for the exclusive use of 

Time Oil Co. for specific application to the Northwest Terminal. Services for this project were conducted 

in accordance wife the Enviromnental Services Conttact between Time Oil Cb. arid Landau Associates, 

Inc. Landau Associates has performed our services in accordance with generally accepted engineering 

and consulting standards for envfronmental work in effect at the time and locality services were 

performed. The reuse of information, conclusions, and recommchdations provided hereih by Time Oil 

Co. or others in coimection with any site ofeer fean the Northwest Terminal without Landau Associates 

written permission shall be at the sole risk of Time Oil Co. and without Uability to Landau Associates. 

This document was prepared under the supervision and direction ofthe following key staff 

LANDAU ASSOCIATES, INC. SOUND ENVIRONMENTAL ENDEAVORS 

ijCyrUi, A- )S r-ao-TCu' 
Charles P. Halbert, P.E. 
Senior Engineer 

Roue A. Brewer 
Senior Risk Assessor/Ecologist 

And 

/ 

czfz .̂ 
j Rebekah Brooks' 

Project Manager 
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= Total soil porosity (unitless) 

= Air-,filled porosity (unitless) 

= Water-filled porosity (unitless) 

= Air-filled porosity m capillary fiinge (unitless) 

= Water-filled porosify in capillary, fringe (imitless) 

14 LANDAU 
ASSOCIATES 

Time, Oil NWTermihal 
Portland, Oregon 

Diffusion/Flux Model - Upper 
Zone Groundwater to Ambient Air 

Figure 
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Contaminant Concentration in A i r 

Volatilization Factor 

c=c^-m W W l 

H -

VF. 

Z ) , f e# - l86400-
( 1 \ 

1 + 

•U D,-eff\%6Am^ 

•Diffusion Coefficients 

Dreff = 
i , . 

' L , - ^ ' 

D M . + 
^ c a p 

[Dcap^I. 

D M 

D^^ff 

D^-nT-H+D,.,.-n 10/3-
atr -a 

H r i " 

b . •n'''^ • H \ D •«'='-'' 

Where: 
Ca = Coniaininarit concentration in air (mg/riî ) 
C* = Conlaminant conceritratiDri in water (mg/L) 
VFvri = Volatilization factor for groundwater to iiidboT air pathway (L/m )̂ 
DxcfF = Total effective diffusion coefficient (cm /̂s) 
H = Henry's Law constant (unitless) 
Q/C= Inverse of mean concentration at center of source area (gAn -̂s / kg/m-') 
L* 

u 
LB 
La-t 

fcrk 

ER 
D<.cff 
D^eff 
Da. 
Dw 
n 
Da 

riwcap 

= Depth to groundwater (cm) 
= Thickness of vadose zone (cm) 
= Thickness of capillary fringe (crii) 
= Height oif building (cm) 
= Thickness of foundation crack (cm) 
= Fraction of foundation available for transport (unitless) 
= Buildmg air exchange rate (l/day) 
= Effective diffusion coefficient of vadose zone (criî /s) 
= Effective diffusion coefficient of capillar}' fringe (crn /̂s) 
= Diffiisiori coefficient in air (crrî /s) 
= Diffiisiori coefficient in water (cm /̂s) 
= Total soil porosit5' (unitiess) 
= -Air-filled porosity (unitless) 
= Water-fiUed porosity (uniUess) 

Air-iilled porosity in capillaiy fringe (unitiess) 
= Water-filled porosity in capillar^ fringe (liriiUess) 

IA LANDAU 
ASSOCIATES 

Time Oil NWTerminal 
Portland, Oregbh; 

Jotinson-Ettinger Model - Upper 
Zone Groundwater to Indoor Air 

Figure 
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Carcinogens 

Noncarcinogens 

^ ^ ^ DA,„,-SA.EF„.,..EF,^.ED 

^ ° ^ « ^ - BW-AT, 

_ ^ - DA,„, .SA-EF„, .EF, , -£D 

^ ^ ' ' - BW.AT„ 

Dose Absorbed per Unit Area per Water Contact Event 

Where: 

ADDdc = 

DAsuii = 

SA 

EFevd = 

,EFdy = 

ED = 

BW = 

AT, = 

AT, = 

Q 

AF 

DAF = 

CF,„ = 

I ML. LANDAU 
| S ^ ASSOCIATES 

DA,,,=CrAF-DAF-CF^ 

-- Absorbed daily dose firom contact with soil (mg/[kg-d]) 

= Absorbed dose per soil contactevent (mg/cm^-event) 

= Exposed skin surface area (cni') 

= Event frequency (events/d) 

• Exposure frequency (d/yr) 

= Exposure duration (yr) 

= Body weight (kg) 

= Averaging time, carcinogens (d) 

= Averaging time., noncarcinogens .(d) 

- Contaminant concentration in soil (mg/kg) 

= Soil-to-skin adheience factor,(mg/cm'-event) 

= Dermal absorption fector (unitless) 

= Conversion fector (lO"^ kg/mg) 

Time .Oil NWTenrhinal 
Portland, Oregon, 

Exposure Model -
Dermal Contact with Soil 

Figure 

8 
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Carcinogens 

AI>D.,=-
a - m S C F ^ - E F . ^ . - E D km -dy 

B W A T 

Noncarcinogens 

Where: 

ADD3, 

C, 

IRS 

CFiiri) 

EFdy 

ED 

BW 

ATe 

AT„ 

[Source: DEO 2000J 

14 

ADD. 
• I R S - C F ^ - E F ^ E D 

BW-AT 

Average daily dose from incidental soil ingestion (mg/[kg-d]) 

Contaminant concenttation in soil (mg/kg) 

liicidental soil ingestion irate (mg/d) 

Conversion fector(10*kg/mg) 

Exposure frequency (d/yr) 

Exposure duration (yr) 

Body weight (kg) 

Averaging timCi carcinogens (d) 

Averagmg time, nbncarcinbgcns (d) 

LANDAU 
ASSOCIATES 

Time Oil NWTerminal 
Portland, Oregon 

Exposure Model -
Ingestion of Soil 

Figure 

SCHN00304245 



Carcinogens 

Noncarcinogens 

Where: 
ADDip = 

PMio = 

IRA = 

EF^a = 

l̂ evcnt ~ 

CFM = 

EFdy = 

ED 

BW = 

AT, = 

ATA = 

Q 

PEF = 

Fs 

[Source.: DEO 2000] 

1 A LANDAU 
U A ASSOCIATES 

iDD _P^^o'JRA.{EF^,-t^JCF,,)-EF^..ED 
'' BW-AT^ 

^^^ PM,, -IRA-iEF ,̂, • t^ jCFjEF.^-Eb 
^ ^ ^ ' - BW.AT„ 

PM,o = 
K.PEF, iiiiiiii 

-- Average daily dose from inhalation of particulates (mg/ikg-d]) 

= Concentration of respirable particulates in air (mg/m^) 

= Inhalation rate (m'̂ /d) 

= Eveht frequency (evehts/d) 

= Exposure time (hr/eveiit) 

= Conversion factoi" (24 hr/d) 

= Exposure frequency (d/yr) 

= Exposure duration (yr) 

= Body weight (kg) 

= Averaging time, carcinogeris (d) 

= Averaging time, noncarcinogens (d) 

= Contaminant concentration in soil (mg/kg) 

= Particulate emission factor (1.32 x 10^ ni^/kg) 

= Fraction of soil cotitariiinated (liriitless) 

Tiine Oii NWTermihal 
Portland, Oregon 

Exposure Model -
Inhalation of Soil Particulates 

Figure 

10 
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Carcinogens 

ADD^=-
.SA^EF«d_ 

" B W ^ C 

EF^-ED 
W: 

Noncarcinogens 
t )A„to 

ADD,d = — ^BW • AT 

.SA-BF„, -EV?B. 

DA^ wafer s 
e««L f o r t e ^ e n t ^ t * 

DA .̂ \tater 

r , C1-1-3B \Jort„,ra>f'' 

Where: 

. Exposure freqiiency (d/yr) 
.Exposure duration fc'r) 

.Contamin^t c o n c e p ^ ^ ^ 3 ^ 
= Conversion fector ̂ 1" 
= Lag time (hT/event) 

EFev-a 
EFdv 
ED 
BW 
AT. 
AT„ 

CFci. 

t 

tcvcnl 

t* 
B 

.[Source:. DEQ ^O^^J 

14 

Figure 

LANDAU 
ASSOCIATES 

Time Oil NWTemiinal 
Portland, Oregon 

O e ^ ^ r o ^ S c T ^ r - - 1 1 1 
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Carcinogens 

Noncarcinogens 

Where: 
ADD,, = 
C« = 
IRA = 
EFM = 
CFtd = 
EFdy = 
ED 
BW = 
AT, = 
Gw = 
AT, = 
VF^ -
F^ = 

USource: DEO 2000f 

1 ML LANDAU 
1 ^ ASSOCIATES 

^ ^ C^-1M-{EFJCFJ.EF^.ED 
BW-AT^ 

^^^ C „ I M { E F ^ j C F j E F ^ . E D 
AkJiJ „ — 

BW-Ar„ 

C.=[C.-VF^.Fj 

-- Average daily dose from inhalation of ambient or indoor air (nig/[kg;d]) 
= Contaminant concentration in air (mg/m )̂ 
= Inhalation rate (m /̂d) 
= Exposure frequency (hr/d) 
= Conversion fector (24 hr/d) 
= Exposure frequency (|d/yr) 
- Exposure duration (yr) 
= Body weight (kg) 
= Averaging time, carcinogens (d) 
= Contaminant concentnttiori in water (riig/L) 
= Averaging time, noncarcinogens (d) 
= Volatihzation factor for water (L/m )̂ 
- Fraction of water contaminated (unitless) 

Time .bii NWTeirhinal 
Portland, Oregbh 

Exposure Model - Inhalation of 
Ambient or Indoor Air 

Figure 

12 
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TABLE 1 
HUMAN EXPOSURE FACTORS 

TIME OIL NORTHWEST TERMINAL 

Page 1 of 1 

Exposure Factor (Svink>oll 

Boclv\Wei!lhl(BW) 

Incidental soil/sed inqeslion rate (IRS) 

Water mqeslion tale ORW) 

Exposed Surface Area (SA.) 

Soil Contaci 

Water 

Inhalation rale ORA) 

SoiVsed to skin adherence factor (AF s) 

Exposuie Trequencv lEF^d) 

Exposuto frequencv (EFrt,) 

Event-frenuency ( E F ^ 

Event time, water &.„-.«) 

Event time, air (t,^-) 

Exposure duration (ED) 

AveraQing time, carcinogens (AT .̂) 

lAveraging time, noncarcinogens (AT „) 

|Fraction of soil contartilnated (F ^ 

Fraction of water contaminated ( F ^ 

ilierfnal absorption fadoi- (1>AF) 

tSennal peimeatiility, coefficient (Kp) 

.UgtimeCt). 

Time 10 reach steady state <).*) 

jRelal'we contribution of Ks (B) 

[Particulate emission factor (PEF) 

[Fraction o! oiganic caihon in soil (f a i 

Pitii iSsisS 

iiiii 
l i n i a i g 
0Z0zMi0 
Zi-Ẑ îHiẐ iiiZii 

;fe: -crtfeS;-i 

'i:iiZi^ZiiM 

Zi0ZiM0iZ 

ngfem^eva-

i i S i l l 
S l f S 
i>;eviBn®a£: 

:ii:i&ieiemZi 

iiii^ri^ei^Zi 

i:iZiZ:'miiZZi 

0iZ0iSS 
iiiiii 
•§w^m0Zii 

g l i i ^ iS l i 

SiJSiniii^l 

ZZZii0lf«iZ;Z 

igSSfeyeiritfi 

's0i:inil00. 

altlivffltisS;:;; 

isSi'iiifgSSi 

ZZZiM^iZ: 

Industrial worker 
Adult 

CT^ 

70 (a-) 

50 (a) 

_ 

3200 (al 

3200 (c,d) 

20 (f) 

0.08 (a-) 

8 (h^ 

250 (a) 

1 (h) 

2 (d.h) 

8 (h) 

6 (a) 

25550. (a-) 

2190 (a) 

1 (a) 

1 (a.d) 

cKenrMpecirio 

chenvspec'ific 

ohenvspeo'ific-

chen>«pecific 

ehem-speoific 

1.32Ei09 ( ^ 

O.'CiOS (a) 

RME 

TO (a) 

100 (a) 

.̂  

4100 (a) 

4100 (c,d) 

20 (fl 

0.08 (a) 

8 <h) 

250 (a) 

1 (hi 

2 (d.h> 

8 (h) 

25 (a) 

25550 (a) 

9125 (a) 

1 (a) 

1 (a.d) 

chem-.speciric 

chetri-^pedriG 

cheiTKspecific 

chem-spearic 

chBm.spec-|ric 

1.32E+09 (a) 

0.006 (a) 

Consttuction Wortet 
' Adult 

CYE 

70 (b) 

100 (b) 

--. 

3200 (b) 

52DQ (b) 

. 20 (b) 

0.3 (b) 

-8 (h) 

250 (i) 

5 (!) 

8 (h) 

0.5 (b) 

2S55Q "(b) 

180 (b) 

1 (b) 

-

cherh-specirc 

tKetn-^pecirc 

chenvspeoifc 

chem.speoiric 

chem^spBcific 

•i32E+09 (a) 

.0.006 i;a) 

x: : . : : :^ : fSm:s. : :ym 

lllSii 
WiMzzzzizaMi. 
Ziii:Z::-Mi:Z:'iZiZZ:Zi 

Zi:ZZ:ZiZZZiZZZZ::ZZ 

00^iilZZ0i0ii 

iilSii^SSS?®: 

liirisiiii; 
00!î iii0Sm 
00im0i0lm 
0lmi00mi 
mmSiB 

i iPi i i l i^ 
i i i i i i i 
Iiiiiii; 
iiSiiii-
îiiiiiiii: 

;S:S;g||Sa:;s;s 

ioWm^tieSfio'-iSi 

ciiiM«iti? 
iiiiiiiii 
bfietiS^spSoifei:;:; 

cJliaiicf̂ iBaficiJSij 

i l iWlSi^i 
Iiiiiiiii 

Excavation Worker 
Adult ' 

t t e • 

- 70 (aT 

100 (a) 

„ 

3200 (a'> 

5200 (a,e) 

20 (f) 

0.3 (a) 

B (h) 

9 ^a) 

2 (a) 

2 {a,e) 

8 (h) 

0.5 (a) 

25550- , (a) 

ISO- (a) 

1 (a) 

1 (a.e) 

cheriY.speciric 

chein-specific 

i*ieiTv«pecific 

chenvspecific 

dienvspedfic 

1.32E-î 09 (a) 

0.(iOS (a) 

RME 

70 (a) 

460 (a,) 

^ 

4100 (a) 

7000 ^,e) 

20 (f) 

1 (a) 

8 (h) 

9 (a't 

2 (a) 

2 (a.e') 

a ?!) 

1 (ai 

„2K5b (a) 

365 <a1 

1 ta) 

1 . ia.e) 

chem-spectfic 

chetivspecific 

chem^specific 

chem^pedfic 

ohem^pedfic 

1.32E-1-09 (a) 

0,006 (a) 

- Exposure lactor not presented because IheassoCiated pathway is inapplicable or insignlfeant tor the scenario shown, 

(a) DEQ 2000, Guidiance for Conduct ol Determinislio Human Health Risk Assessments, 
(b) Construction vrorker exposure factor assumed to be the satrie as that identified for excavation Woikers. 
(c) Surface area for Industiial worker exposure to process water assumed to include heads, hands, and torearms (DEQ 2000). 
(<^ Exposure lo groundvrater a s process water onl/. 
(e) Exposure to shallow groundwater only, 
<,f) DEQ 2002, lecommendaliDn in letter date October 7,2002 regarding the risk assessment appioa*. 
(h) Based on best professional judgment, 
(i) DEQ 2003, Risk-Based Dec'ision Making for the Remediation of Petroleum<^ntaminated Siles 

12/2812005 \\Edr«)ata\wproc\231\009\141\Agencv Review Risk Assessment WP\Agency Review \l\/P_Tb 1 Tabte 1 Landau Associates 
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TABLE 3 
POTENTIAL SEMI-AQUATIC ECOLbGICAL RECEPTORS 

TIME OIL NORTHWEST TERMINAL 

Page 1 of 1 

Common Name Scientific Name 

Birds 
Mallard Ducic 
Great Basin Canada Goose 

Anas platyrfiynchos 
Branta canadensis 

Mammals 
Raccoon 
River Otter 
Min'k 

Procyon lotor 
Ultra canadensis 
MUstela viscon 
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TABLE4 
ECOLOGICAL RECEPTOR FUNCTIONAL GROUP-S 

AND, REPRESENTATIVE iNDiCATOR SPECIES: 
TIME OIL NORTHWEST TERMINAL 

Page 1 of 1 

Functional Group 

Terrestrial Plants 

iTen-estrial InveTtebfates 

Terrestrial Avian Herbivores 

Terrestrial Mammalian Herbivores 

Ten-estrial Avian Dmhivores 

ten-estrial Mamma ilan Omnivores 

Terrestrial Avian Inv'ertivores 
Ten-estrial.Mammalian Invertivores 

Ten-estrial Avian Carnivores 

Terrestrial Reptilian Camivores 

Potential Assessment 
Comniunities/Species 

Tenestriai Plants 

Terrestrial Invertebrates 

Da'rk-Eyed.Junco 
Mourning Dove 

Canada Goose 
California Quail 
Meadow Vole j 

Beaver 
Deer 

Nutria (a) 
Muskrat (a) 
Fox Sparrow 

Raccooii 
Deer Mouse 

-American Robin, 
Masked Shrew 

Pygrfiy Owl 
Great Horned Owl 

Garter Snake 

(a) Wlijie the nutria and muskrat are most often classified as 
aquatic mammalian herbivores, as described in the work plan, 
there is no aquatic vegetation in the vicinity ofthe Terminal, 
Thus, at this site, these ecological receptors could only be, 
eating terrestrial vegetation. 
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^ , 0 ECOLOGICAL ^^CE^^^^^^-^^ ,^ . ; , , 

•a5S55dAiSiiiS«nt 
C o m m u n i « « | | P | ^ 

Terre^rialJPl?!^ 

American Robin 

Masked.Shrew 

J Repi 

iTerrestrial Plants 
Tterrestrial invertebrates 
ITenrestriai Avian Herbivores 
f rerre^raT^an^m^^ 
iTen-e r̂̂ tTAvian invertivores 
JTsrrestriai Avian Carnivores 
iTerrestrial Mammalian Herb'wores 
ITenrestfial Mammalian Omnivores 
ITerrestrial Mammalian Invertivores 
ITerrestrial Reptilian Camivores 

, r e s e h t e d f u n ^ 5 ^ G r o ^ 
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TABLE 6 
EXPOSURE MEDIA FOR THE SELECTED INDICATOR COMMUNITIES AND SPECIES 

TIME OIL NORTHWEST TERMINAL 

Pass 1 of 1 

Indicator Communities/Species 

Tenestriai Plants 

Terrestrial Invertebrates 

American Robin 

Masked Shrew 

Garter Snake* 

iitfii^eS: 
From Soil 

yii:iiiii:m::iii:^ 

i-iis;i:i>iis-: 

Uptake From 
Surface Water 

|Uj)Si^;i l=ratti 
Rt\«r:§Kiiinent 

iiiiiiii 
ZiiHiyiiiiiiiiiiiiyiiiy: 

KJiiieiilcfitoiV: 
;K;:;:ispir:;:S: 

Ingestion 

WZZiXiZZZZ-
ZZiSZiZzmZZZyZz 
zzzzzzmZiz'-

Ingestion 

Incidental 
ZZZ?Z^isimZZ\ 
^i j^e^l j rnemi 
s:0ri5JiesfloiiK;: 

|i^Pir^:i 
jJiingSsHonK 

i i i i i i i 

wzmmm 
ziZiiimiiiZ: 

Olbl 

Maternal 
Transfer 

X = Primary exposure route will be addressed quantiteitive^y in the ecological risk assessment. 
0 = Primary exposure route wOl be addressed qualitatively in the ecological risk, assessment, 
* - Assessed qualitatively in the ecological risk assessment due to a lacH of exposure artd toxidty data. 
(a) Preys on terrestrial invertebrates. 
(b) Preys on amphibians and terrestrial invertebrates. 
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APPENDIX A 

Level I Ecological Scoping Evaluation 
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Ecological Scoping Checklist 
Site N.ame 
Date of Site Visit 
Site Location 
Site Visit Conducted by 

Time Oil Northwest Terminal 
4/05 
Portland, Oregon 
Rone Brewer, Sound Ecological Endeavors 

PartO 
CONTAIVIINANTS OF IIMTEREST 
Types, Classes, Or Specific Hazardous Substahces* 
Known Or Suspected 

Metals 
PAHs 
Petroleum Hydrocarbons 
Pentachlorophenol 

Onsite 

i i i i i i i i i 
iiZBzzmim 
giieiiii 
i i i P l i 
iseii 
^0:^0ZZ0ZZ0IZ:00izZ:i^ 

Adjacent to or 
In locality of 
the facility ̂  

* As defined by OAR 340-122-115(34) t Asdefined by OAR 340-122-115(38) 

Part© 
OBSERVED CHEMICAL IMPACTS ASSOCIATED WITH THE SITE Finding 
Onsite vegetation (None, Limited. Extensive) ,L 
Vegetation in the locality of the site (None, Limited. Extensive) N 
Onsite wildlife such as macroinvertebrates. 
mamrnals, other (None. Limited, Extensive) 

reptiles, amphibians, birds. N 

Wildlife such as rriacroinvertebrates, reptiles, amphibians, birdSj mariimals. 
other in the locality of the site (None, Limited, Extensive) „ 

N 

Otiier readily observable impacts (None. Discuss below) 
Discussion: 
The property is predominantly covered by aboveground storage tanks, buildings, asphalt 
roadways, and gravel. These ahd other physical impacts to vegetation have occiirred since 
the site was developed. The current areas of vegetation have been repeatedly disturbed over 
the years and include mowed grasisy and weedy species. 

12/28/05 V£dindala\wpioc',231\0G9\l 4]'\.'\gency Revitw Risk AsseaSiiTent WP^Ageiicy Rcviny-WP_App A,doc 
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ATTACHMENT 1 
Ecological Scoping Checklist (cont'd) 
Part© 
SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS / HABITAT Finding 

IzTertx^M^I'- Woodeitf, \ i ..Ji ^0ii iS i iJi-;?=i ̂ 0fi • xM^̂ - - M<i.̂ iŷ . 00k i j i - .% -• i*r- i f %: -r ii . i i 
Percentage of site that is wooded 
Dominant vegetation type (Evergreen, Deciduous, Mixed) 
Prominent tree size at breast height, i.e., four feet (<6", 6''' to 12", >12") 
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, 
Birds, Mammals, Other) 

<5 
D 

6"to 12" 
B. Ma 

i ' i / i ' " 0''<0:Z00 0...0Z .,T€irrestrisi!.r-.S<^ri4b/SHrub/GFMses..î :0t0000î ^ '-V-i,';- Zi0M 
Percentage of site that is scrub/shrub/grass 
Dominant vegetation type (Scrub, Shrub, Grasses, Other) 

Prominent height of vegetation (<2', 2' to 5', >5') 
Density of vegetation (Dense, Patchy, Sparse) 
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians. 
Birds, Mammals, Other) 

35 
Grass/ 
Shrub 
2' to 5' 
PtoD 
B, M 

L, ^..0r =f-:' -^aS'^iji^'- io-i= Z0Z:î -iTeirestria l̂iRiJdSimli0-:-::s-;•- . j - •;„•;•;.-.. :0i00.000 -S;i.;M;̂ ] 
Percentage of site that is ruderal 
Dominant vegetation type (Landscaped, Agriculture,, Bare ground) 
Height of dominant vegetation (0", >ff to <2', 2' to 5', >5') 
Density of vegetation (Dense, Patchy,, Sparse) 
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, 
Birds, Mammals, Other) 

1 60 
B 

<2" 
S 
B 

iir-; i ;;: JS-M'#^-:-';-'>F:i':->-#"i^qeat/c.-Afe - r l " -•"'"••' 0 \ . ' \ 
Percentage-of site that is covered by lakes or ponds 
Type of water bodies (Lakes, Ponds, Vernal pools, Impoundments, Lagoon. 
Reservoir, Canal) 
Size (acres), average depth (feet), trophic status of water bodies 
Source water (River, Stream. Groundwater, Industrial discharge, Surface water 
runofO 
Water discharge point (None, River, Stream, Groundwater, VVetlands 
impoundment) 
Nature of bottom (Muddy, Rocky. Sand, Concrete. Other) 
Vegetation present (Submerged, Emergent, Floating) 
Obvious wetlands present (Yes / No) 
Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, 
Birds, Mammals, Other) 

1 ° 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

:?rv= '̂:'̂ *'? 'M:m' ' 'A- i?:izz:-%0i'̂ Zi ^.:^il^uistic0:^Qwmai(fc^ -z v-& ^ %.-^^r^:^f] 
Percentage of site that is covered by rivers, streams (brooks, creeks), 
intermittent streartis, dry wash, arroyo, ditches-, or channel waterway 
Type of water bodies (Rivers, Streams, Intermittent Streams, Dry Wash, 
AiToyo, Ditches, Channel waterway) 

Size (acres), average depth (feet), approximate flow rate (cfs) of water bodies 

0 

Willamette 
River 

addressed in 
the Portland 
Harbor RI/FS 

NA 

12/28/05 vi'dilidlia\K]jrOc'a31V)09M41\Aseilcy Review Risk As«tss.-i7tait WP-iAgciicy R«invOT_App A doc 

A-2 
LANDAU ASSOCIATES 

SCHN00304258 



i « I S 

NA 

hotogf apnii- uwv-

L A N D A U ASSOCIATES 

;?ig!8«)s 

Sao^s 

SCHN00304259 



ATTACHMENTS 
Evaluation of Receptor-Pathway Interactions 

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS 
Are hazardous substances present or potentially present In surface waters? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via surface water? 
When;answering the above questions, consider the following: 
• Known or suspected presence of hazardous substances in surface waters. 
• Ability of hazardous substances to migrate tb surface waters. 
• Ten-estrial organisms may be dermally exposed to water-borne contaminants 

as a result of wading or swimming in contaminated waters. Aquatic receptors 
may be exposed through osmotic exchange, respiration or ventilation of 
surface waters.. 

• Contaminants may be taken-up by terrestrial plants whose roots are in contact 
with surface waters. 

• Terrestrial receptors may ingest water-bOrne contaminants if contaminated 
surface waters are used as a drinking water source. 

Are hazardous substances present or potentially present in groundwater? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via groundwater? 
When answering the above questions, consider the following: 
• Known or suspected presence of hazardous substances in groundwater. 
• Ability of hazardous substances to migrate to groundwater. 
• Potential for hazardous substances to migrate via groundwater and, discharge 

into habitats and/or surface waters, 
• Contaminants may be taken-up by terrestrial and rooted aquatic plants whose 

roots are in contact with groundwater present within the root zone (~1m 
depth). 

• Ten-estrial vinldlife reiceptors generally will not contact groundwater unless it is 
discharged tothe surface. 

mzy 

1 
iil 
HI 

1 

iN|: 
iii 
K 
iiM 

# * r 

Wl 

1 

im. 

i i i 

1 
iil 

iSIS 

«Y" = yes; "N" = No, "U" = Unknown (counts as a 'T ' ) 
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ATTACHMENT 2 
Evaluation of Receptor-Pathway Interactions (cont'd) 

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS 
Are hazardous substances present or potentially present in sediments? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via contact with 
sediments? 
When answering the above questions, consider the foilbwihg: 
• Known or suispected preJsence of hazardous substances in sediment, 
• Ability of hazardous substances to leach or erode fronfi surface soils and be 

carried into sediment via surface runoff. 
• Potential for contaminated groundwater to upwell through, and deposit 

contaminants in, sediments. 
• If sediments are present in an, area that is only periodically .inundated with 

water, terrestrial species may be dermally exposed during dry periods. Aquatic 
receptors may be directly exposed to sediments or may be exposed through 
osmotic exchange, respiration or ventilation of sedinient pore waters. 

• Terrestrial plants may be exposed to sediment in ah area that is only 
periodically inundated with water. 

• If sediments are present in an area that is only periodically inundated with 
water, teri'estrial species may have direct access to sediments for the purposes 
of incidental ingestion. Aquatic receptors may regularly or incidentally ingest 
sediment while foraging. 

Are hazardous substances present or potentially present in prey or food 
items of ecologically important receptors? 
AND 
Are ecoloigically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via consumption of food 
items? 
When answering the above questions, consider the following: 
• Higher trophic level terrestrial and aquatic consumers and predators may be 

exposed through consumption of contaminated food sources. 
• In general, organic contaminants with log Kow > 3.5 may accumulate ih 

terrestrial mammals and those with a log Kow > 5 may accumulate in aquatic 
1 vertebrates. 

i i ^ ; 

ii 

Bi 
HI 

zm 
W: 

Wz 

Wi 

(0m 

m 

^ 

i l 

M 
"Y" = yes; "N" = No, "'U" = Uriknown (counts as a "Y") 
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ATTACHMENT 2 
Evaluation of Receptor-Pathway Interactions (cont'd) 

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS 
Are hazardous substances present or potentially present in surficial soils? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via incidental ingestion 
of or dermal contact with surficial soils? 
When answering the above questions, consider the following: 
• Known or suspected presence of hazardous substances in surficial (~1m 

depth) soils. 
• Ability of hazardous substances to migrate to surficial soils. 
• Significant exposure via dermal contact would generally be limited to organic 

contaminants which are lipophilic and can cross epidermal barriers.. 
• Exposure of terrestrial plants to contaminants present in particulates deposited 

on leaf and sterfi surfaces by rain striking contaminated soils (i.e., rain splash). 
• Contaminants in bulk soil rriay partition into soil solution, making them available 

to roots. 
• Incidental ingestion of contaminated soil could occur while animals grub for 

food resident in the soil, feed on plant matter covered with contaminated soil or 
while grooming themselves clean of soil. 

Are hazardous substances present or potentially present in subsurface 
soils? 
AND 
Are ecologically important species or habitats present? 
AND 
Could hazardous substances reach these receptors via vapors or fugitive 
dust carried in surface air or confined in burrows? 
Wheh answering the above questions, consider the following: 
• Volatility of the hazardous substance (volatile chemicals generally have 

Henry's: Law constant > 10"̂  atm-m /̂mol and molecular weight < 200 g/mol). 
• Exposure via inhalation is most important to organisms that burrow in 

contaminated soils, given the limited arnounts of air present to dilute vapors 
and an absencie of air movement tb disperse gases. 

• Exposure via inhalation of fugitive dust is particulariy applicable to ground-
dwelling species that could be exposed to dust disturbed by their foraging or 
burrowing activities or by wind movement. 

• Foliar uptake of organic vapors vvould be limited to those contaminants with 
relatively high vapor pressures. 

• Exposure of terrestrial plants to contaminants present in particulates deposited 
on leaf and stem surfaces. 

m 
lit 

iil 

1^1 

H 

^ 1 

iiiiNl 

ilili 

9M 

Wi 
Wi. 
^ 

''^^^M. 

im 

i i 

8P 

in 

"Y" = yes; "N" = No, "U" = Unknown (counts as a "Y") 
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December 24, 2003 

I'.nC 0 :1 - • CoH^ 

LANDAU 
ASSOCIATES 

Oregon Department of Environmental Quality 
North-west Region Portland Ofiice 
2020 SW 4* Avenue, Suite 400 
Portland, Oregon 97201-4987 

Attn; Mr. Tom Roick 

R E : RESPONSE TO DEQ COMMENTS ON THE 

/ATi'/TTA CHEMICAL OXIDATION FIELD PILOT T E S T REPORT 

T I M E O I L NORTHWEST TERMINAL 

Dear Mr. Roick: 

On behalf of Time Oil Co., this letter provides our response to the Oregon Department of 

Environmental Quality's (DEQ) comments dated October 21, 2003 regarding the results of an ITJ situ 

chemical oxidation (ISCO) pilot study conducted for the Time Oil Northwest Terminal in Portland, 

Oregon. The results of the pilot study -were documented in the March 26, 2003 report completed by In-

Sitti Oxidative Technologies (ISOTEC 2003) and submitted by Landau Associates with an accompanying 

cover letter to DEQ in June 2003. The pilot study included baseline groundwater sampling, the injection 

of Fenton's Reagent into the groundwater, and subsequent groundwater monitoring to detennine the 

effects of the Fenton's Reagent on the primary contaminant of concem [pentachlorophenol (PC?)] 

identified at the site. The DEQ comments (italicized type) and our associated responses are provided 

below. 

1. The figures provided in the letter are difficult to interpret and are not conclusive -with respect to 
the effectiveness of treatment. Rather than relying on a single, pre-injection sampling round, it 
would be helpful to establish a typical range of concentration changes over time prior to 
treatment through use ofthe well data (LWl IS and RWl) back to 1999. The effectiveness ofthe 
treatment could then be gauged relative to past variable contaminant concentrations. 

We have attached a site map (Figure 1) with the field pilot study wells clearly identified. We 

have also updated the historical plots (Figures 2 tihrough 7) of groundwater elevations and PCP 

concentTations that were previously submitted as attachments to the cover letter accompanying 

the Field Pilot Test Report submission. In the referenced cover letter, it was noted that PCP 

—••— coneentratien-Feduetiens-appeared-to be artrend in-five monitoring wells (PZ-i, LW---llS-,-0"X--tS,-

0X-3S, and OX-4S), while increased PCP concentrations were apparent in two monitoring wells 

(0X-2S and RW-1). As you suggested, we have updated thc plots to show the most recent data 

available (3"* Quarter Event; August 2003) for groundwater monitoring wells and have included 

ao 
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data for LW-1 IS and RW-1 that present the data collected from these two wells since 1999. We 

have also attached Table 1, which is an updated version ofthe PCP analytical data compiled since 

the initiation ofthe pilot study. The concentration of PCP present in PZ-l has not been evaluated 

since February 2003; therefore, an updated figure was not prepared. The updated data presented 

on revised Figures 2 through 7 are summarized as follows: 

• Figure 2: The concentration of PCP present in LW-1 IS was reported to be 1,700 
micrograms per Hter (fig/L) in August 2003 as compared to a concentration of 4,000 fig/L 
in June 2002 (prior to the pilot study injection event). The water table elevation recorded 
in August 2003 (14.78 ft) is comparable to the water table elevation observed in 
September 1999 (14.87 ft), when the corresponding PCP concentration in groundwater 
was reported to be 9,400 ng/L. 

• Figure 3: The concentration of PCP present in OX-IS was reported to be 19 jtg/L in 
August 2003 as compared to a concentration of 9,800 fig/L in June 2002. The water table 
elevation recorded in August 2003 (14.62 ft) is comparable to the water table elevation 
observed on October 3, 2002 (14.10 fl), when the correspondiiig PCP concentration in 
groundwater was reported to be 1,800 fig/L. 

• Figure 4: The concentration of PCP present in 0X-3S was reported to be 1,400 ng/L in 
August 2003 as compared to a concentration of 17,000 ftg/L in June 2002. The water 
table elevation recorded in August 2003 (14.49 ft) is comparable to the water table 
elevation observed on October 3, 2002 (13.95 ft), when the corresponding PCP 
concentration in groundwater was reported to be 8,200 p,g/L. 

• Figure 5: The concentration of PCP present in 0X-4S was reported to be 2,200 ng/L in 
August 2003 as compared to a concentration of 9,300 fig/L in June 2002. The water table 
elevation recorded in August 2003 (13.59 ft) is comparable to the water table elevation 
observed on October 3, 2002 (13.44 It), when the corresponding PCP concentration in 
groundwater was reported to be 1,300 jig/L. 

• Figure 6: The concentration of PCP present in 0X-2S was reported to be 5,800 jig/L in 
August 2003 as compared to a concentration of 2,300 pg/L in June 2002. The water table 
elevation recorded in August 2003 (14.26 ft) is comparable to the water table elevation 
observed on October 3, 2002 (14.41 ft), when the corresponding PCP concentration was 
reported to be 1,600 ng/L. 

• Figure 7: The concentration of PCP present in RW-1 was reported to be 1,400 ng/l- in 
August 2003 as compared to a concentration of 1,700 ng/L in June 2002. The water table 
elevation recorded in August 2003 (13.37 ft) is comparable to the water table elevation 
observed in September 1999 (13.44 fl), when the corresponding PCP concentration in 
groundwater was reported to be 3,100 ng/L. 

Based bii tfie information presented on Figures 2 throiigh 57 it appears that the concentration of 

PCP present in LW-1 IS, OX-IS, 0X-3S, and 0X-4S have decreased since the injection of 

Fenton's Reagent, and the PCP concentration does not appear to be solely dependent on the 

groundwater elevation. The data presented on Figure 6 appear to indicate that the concentration 
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of PCP in OX-2S has increased since the injection of Fenton's Reagent, which may be indicative 

of downgradient plume migration from a PCP source area. The data presented on Figure 7 appear 

to indicate that the concentration of PCP in RW-1 has decreased since the injection of Fenton's 

Reagetit; however, the concentration appears to bc correlated to the groundwater table fluctuation. 

2. As noted above, it is not clear that observed decreases in pentachlorophenol (PCP) 
concentrations are solely the result of the injected material versus other "natural" processes, 
including the degree of dilution related to injected volumes. 

While it is accurate, to state that "natural" processes have not been evaluated as a component of 

the pilot study, we believe that the effects of dilution on PCP concentrations relative to the 

volume of liquid injected at each injection point would have been attenuated by groundwater flux 

by this time. As indicated in Table 1 and on Figures 2 through 7, the PCP concentrations detected 

in the six groimdwater monitoring wells located within the pilot study area have continued to 

remain appreciably lower (76.3% to 99,8%) in four of the six monitoring wells evaluated since 

the injection event was completed. If the decreased PCP concentrations were solely due to the 

effects of dilution, it would be expected that the PCP concentrations in groundwater within the 

pilot test area would have recovered at all of the monitoring locations as of our most recent 

monitoring event, which was completed in August 2003 (approximately 11 months after the 

injection event). 

3. The observed increase in soil PCP concentrations at 0X-2S and increase in groundwater PCP 
concentrations in some wells but not others may indicate non-homogenous contaminant 
distribution and/or non-uniform delivery/treatment in the subsurface. This uncertainty should be 
a consideration in limiting the injection spacing for full-scale application. 

It is likely that heterogeneities exist in the subsurface that will prevent the equal distribution of 

Fenton's Reagent throughout the radius of influence (ROI) of each injection point. However, as 

stated in our response to Comment #1, we also believe that the increased PCP concentrations 

observed in 0X-2S may be attributed to plume migration from an upgradient source area. We 

will plan on setting up an overlapping injection grid to attempt to get a more unifonn distributiotl 

of the reagent perpendicular to the groundwater floŵ  direction. In addition, we -will plan to alter 

our injection point spacing and pattern, if adjustments appear warranted based on groundwater 

data collected in between inj ection events. 

"'4. Ifs'everal full-scale injections are planned, the griZd'tdcatiMsHMldlTe'StdggefMtefwe^^^ 
to provide better coverage (i.e., with 50-ft spacing, move the grid over 25 ft for the second 
round). 

See Response 3 above. 
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6. 

m 

The discussion of potential by-products should be expanded to address metals, including the 
injected iron and potential oxidation of metals in the subsurface. While oxidized metals are often 
reduced with time/distance from the treatment area, -we should confirm that a sensitive receptor 
(in the Willamette River) vAll not be exposed before such natural attenuation. In addition to 
those metals analyzed as shown on Table 1, please include selenium, which can be mobilized by 
oxidation, and iron, which is being added to the formation. 

Based on the data presented in the Laboratory Treatability Study Report (ISOTEC 2002), which 

was submitted to the DEQ on August 28, 2002, the selenium concentration in a representative 

"slurry mixture" of soil and groundwater collected in the saturated zone at the site was less than 

0.008 milligrams per kilogram (mg/kg) prior to the addition of the Fenton's Reagent. The 

concentration of dissolved phase selenium in the slurry mixture was determined to be 0.018 

mg/kg following the addition ofthe Fenton's Reagent. The concentration of dissolved phase iron 

(ferrous iron) in the slurry mixture increased from 0.152 mg/kg to 54.1 mg/kg after the addition 

ofthe Fenton's Reagent during the laboratory treatability study, due to the addition ofthe catalyst 

agent that contains ferrous iron. Monitoring of selenium and iron will be proposed in a work plan 

to be developed for the full-scale ISCO application. 

Some treatment should be conducted in the spring during high groundwater conditions in order 
to treat contaminants in the capillary fringe. 

We agree that the ISCO applications will likely be most effective during high groundwater 

conditions and we will attempt to schedule our injection events accordingly. 

Further infonnation relevant to comments 3 through 6 will be addressed in a work plan to be 

developed for the fiill-scale implementation of ISCO as an interim remedial action at the Time Oil 

Northwest Terminal. The work plan should be submitted to DEQ in January 2004, with the proposed 

full-scale implementation of ISCO tentatively scheduled for late winter or early spring of 2004 during 

high groundwater table conditions. Please contact us if you should have any further questions or 

comments regarding our intent to implement a full-scale ISCO interim remedial approach for the site. We 

look forward to continuing to work with you on this project. 
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LANDAU ASSOCIATES, INC. 

Martin T. Powers, P.E. 
Associate Engineer 

I 

Vs/i. . £> ' c .P m . ^ lo.-V 

Rebekah Brooks '^-.-_ ) 
Associate Hydrogeologist 

MTP/ccy 

cc: Kevin Murphy, Time Oil Co. 
Patricia Dost, Schwabe Williamson & Wyatt 
Cheryl Rath, Schwabe Williamson & Wyatt 

REFERENCES 

ISOTEC. 2002. Laboratory Treatability Study Report, Time Oil Co. Northwest Terminal Site, 10350 
North Time Oil Road, Portland, Oregon, August 9. 

ISOTEC. 2003. Field Pilot Test Report, Time Oil Co. Northwest Terminal Site, 10350 North Time Oil 
Road, Portland, Oregon. March 26. 
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TABt^ l 
ISCO PILOT TEST EVALUATION 

DISSOLVED PCP CONCENTRATIONS AND WATER TABLE ELEVATIONS 

Pago 1 ol 1 

Mooiloring 
Well 

RW-1 

PZ-1 

LW-1 IS 

QX-IS 

OX-2S 

0X-3S 

0X-4S 

Distance 
From 

Closest 
Injection 

Poini 

17 ft 

36 ft 

9 f l 

12 ft 

16 n 

3311 

9 n 

C6/24/2D02 
Baseline 

( I f l /L l 

1,700 

12,000 

7,400 

9,800 

2,300 

17,000 

9,300 

06/27/2002 
Waler 

Elevalion (fl) 

i 
1413 

13.54 

1 5 . ^ 

1 5 . b 

15.47 

15.36 

1435 
i 

09/19/2002 

Post Injection 

IMB/L) 

NS 

NS 

2.620 

1,870 

NS 

NS 

1,350 

09/19/2002 
Waler 

eiBvalion (ft) 

NR 

NR 

1444 

14.29 

14.43 

NR 

14.34 

10/03/2002 
Post Injection 

(lifl/L) 

140 

7,000 

I.BOO 

1,800 

i,eoo 

8,200 

1,300 

10ra3/2002 
Water 

Elevalion (tt) 

13,36 

13.14 

14.21 

1410 

14.41 

13.95 

13.44 

PORTLAND. OREGON 

10/29/2002 

Post hjecUon 

IM8/L1 

1,500 

NS 

3.600 

200 

1,200 

1,200 

1,200 

10/29/2002 
Water 

Elevation (ft) 

12.78 

11.B7 

13.76 

13.67 

13.61 

13.54 

13.44 

11/13«0O2 
Foal Injection 

(M5/L1 

5,400 

NS 

2,200 

NS 

NS 

NS 

NS 

11/13/2002 
Waler 

Elevalion (fll 

12,61 

12,21 

13,57 

13.46 

13.42 

13.38 

12.81 

02/11/2003 
PoBi Injection 

(pg/L) 

2,800 

700 

1,600 

620 

5,400 

5,700 

880 

02/11/-20D3 
Water 

Elevation (ft; 

1486 

1446 

16.64 

16.42 

16.42 

16.23 

15.15 

05W2003 
Post 

Injection 
(M8/L) 

1,700 

3,800 

67 

6,700 

2,600 

8.300 

• 05/8/2003 
Water 

Elevalion (ft) 

15,23 

14.79 

17.19 

16.90 

16.91 

16.71 

14.47 

08/27/2003 
.Post 

Injection 

(pg/L) 

1,400 

1,700 

19 

5.600 

1,400 

2,200 

08/27/2003 
Water 

Elevalion (ft) 

13,37 

12,72 

14,78 

14,62 

1426 

14,49 

1359 

Baseline va 
Third Quarter 

2003 

(•» 
Reduction) 

17,65 

NS 

77.03 J 

99.81 

-152.17 

91.76 

76.34 

NS - Not sampled. 
NR = Nol recorded. 
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Landau OEn'OFEM\/IB0NMENTAlQUAit¥ 
Associates RECEIVED 

Environmental and Geotechnical Services 

g / ^ A c^4, IC^^>^^^^^^ M)6l4|M1 August 13,2001 

^.r^^ m m m m m m 
Oregon Department of En-vironmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, Oregon 97201-4987 

RE: RESPONSE TO DEQ COMMENTS 

GROUNDWATER INTERIM ACTION STATUS R E P O R T - 1 " QUARTER 2001 

SUPPLEMENTAL SAMPLING AND ANALYSIS PLAN - PHASE II RI 

PHASE III REMEDIAL INVESTIGATION W O R K PLAN 

TIME O I L NORTHWEST TERMINAL 

Dear Mr. Roick: 

Tirae Oil Co. has reviewed the comments prepared by the Oregon Department of Environmental 

Quality (DEQ) on July 18, 2001, for the Groundwater Interim Action Stahis Report - l" Quarter 2001 

(dated June 11, 2001); the Supplemental Sampling and Analysis Plan - Phase II RI (dated June 18,2001); 

and the Phase IIL Remedial Investigation (Rl) Work Plan (dated June 18, 2001) prepared by Landau 

Associates for Time Oil Co. (Time Oil). This letter provides Time Oil's responses to DEQ's comments 

on these documents. The responses have been numbered to correspond to DEQ's comments. 

RESPONSES: 

Groundwater Interim Action Status Report - 1 " Quarter 2001 

A work plan for conducting a vacuum-enhanced pumping test at upper zone recovery wells, 

HRW-1 and RW-1, was provided to DEQ on August 1, 2001. The work plan addresses the infonnation 

listed by DEQ in your comment letter. DEQ provided approval of thc plan m an email, dated August 6, ^ 

2001. 

Supplemental SampUng and Analysis Plan - Phase I I RI 

1, Soil Sampling 

Time Oil agrees to collect the additional soil samples, as requested. The upper sampling depth at 

the four sample locations where an upper depth of 1 ft is indicated (SSS-1, SSS-2, SSS-10, and SSS-ll) 

has been changed to 0.5 ft (Figure 1 and Table 1) to be consistent with previous data. The revised figure 

and table are attached to this letter. Specific responses to DEQ's bulleted comments are provided below, i/ 

130 2in:l AVENUE .SOUTH • EDMONDS, WA 98(120 
(425) 778-090-/ • l-'tix: c41'i) 778-6409 • Toll Free: (800) ,'i52-,';9S7 • E-mail: info@liind;iuine,«im 
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• Sample depths of 0.5 and 5 ft have been added at locations SSS-9 and SSS-12. ^ 

• The extent of high PCP concentrations near LB-5 will be evaluated after the soil stockpile is v ^ 
removed from this area. There is no planned action for this area at this time. 

• A sainple depth of 0.5 ft has been added to location SSS-3. <^ 

• Tbe need for additional characterization data for identification of hot spots considering the 
soil to groundwater pathway will be evaluated bared on the results of a baseline risk 
assessment for the terminal, to be conducted following completion of Phase III RI activities, i / ^ 

2. Stormwater Sampling 

• Thc Phase n RI report (Landau Associates, February 9, 2001) provides a detailed description 
of the areas where stonnwater is collected by the storm drain. As described in Sections 2.1 
and 3.4 of this report, stormwater from the terminal entrance area, the low topographic area 
east ofthe rail spur, and from die cover ofthe soil stockpile is collected into tiie storm drain 
line for discharge into the Willamette River undo- a NPDES permit. In addition, stormwater 
frx>m the paved non-industrial areas (e.g., around the tenninal office area) has discharge to 
the storm drain for about the past year. Any stormwater collected at the following areas is 
treated by the onsite bioremediation waste treatinent system: 1) the valve vault on the dock, 
2) the valve and pump vault next to the truck loading rack, 3) around the truck loading rack, 
and 4) the rail rack. Surface water runoff along the roads or old raihoad beds likely flows 
toward the eastem side of the property. In other areas of the terminal and on flie east 
property, precq)itation infiltrates directly into the ground because of the relatively flat 
topographic surface. 

Currently, stormwater is collected twice a year at two compUance points along the storm 
drain line under the NPDES permit: one at the outlet of the pipeline from the stockpile, and 
one at the outlet of the pipeline from the rail spur. The analyses results since 1998 were 
provided to DEQ in Time Oil's letters regarding soil stockpile management, dated Ainil 6, 
2001 and July 26, 2001. Except for low concentrations of some metals, concentrations of 
analytes required in the permit Q)lus PCP since December 2000) have been below laboratoty 
detection limits and, therefore, seasonal variability is not discemable. Because of the 
activities conducted witiiin the drainage area ofthe storm drain, the stormwater samples will 
be analyzed for TPH-HCID. As an additional check, the samples will also be analyzed for 
PCP. 

• To our knowledge, there is only one catch basin located along the east-west storm drain line. 
As shown on Figure 2, the catch basin is located on the east property about 40 ft south ofthe 
storm drain line. A decision on whether a sediment sample will be collected from the catch 
basin will be based on whether field observations indicate that the catch basin is connected to 
the storm drain line and whether sediment is present. If these conditions exist, the sediment 
will be sampled as part of the storm drain sampling effort and analyzed for PCP and PAHs. y 

• Stormwater sampling will be conducted twice, once in conjunction with suj^lemental soil 
sampling and Phase HI activities, currently scheduled for late August-early September 2001, 
and once following a storm event, anticipated for winter 2002. Recent field observations 
have indicated that water is flowing through the storm drain even during low precipitation 
periods. The source of this water is unknown, but it may be reflective of input from 
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neighboring properties to the east (where the storm drain originates) or from groundwater 
entering the storm drain. As shown on Figure 2, stormwater will be collected at two locations: 
ohe at the manhole nearest the river (or at the river outfall, if exposed), and the second 
location will be moved from the original location shown on Figure 2 to the manhole farthest 
to the east on the Time Oil property. Sampling at this location will, hopefully, provide an 
indication of whether there is any impact to the stormwater from properties to the east. 
Figure 2 has been revised and is attached to this letter. 

• The stormwater invert elevations and ground surface elevations vnll be surveyed at the -^ 
sampling locations. 

3. Equipment Decontamination and Waste Management (see responses to comments for the Phase IH RI 
below). 

Phase III Remedial Investigation Work Plan 

Generid Comments: 

1. No response necessary. 

2. See previous response under the first bullet for Stormwater Sampling. The main tank ferm is 
sunounded by an earth berm that has been in existence since terminal construction. Stormwater 
percolates in this area. 

Specific Comments: 

1. Section 4.1.2. Paragraph 1, Line 2. The references should be Secti<Mi 2.1.1.1 and Figure B-1 of 
Appendix B. 

2. Section 4.1.5 and Section 4.2.3. The rationale for the selected metals was based on the data collected 
during the Phase n RI. The current list of metals includes those metals that are known to be 
associated with peti-oleum-based materials used at the terminal. With regard to fuel additives, 
analysis for MTBE and ETBE will be conducted on soil from possible known gasoline-impacted 
areas. These areas include: 1) near the fonner underground storage tanks locations (sub-areas B4 and 
B13 on Figure 11); 2) near active and former truck and raihoad car loading racks (sub-areas B3, B7, ^ 
B14, and B15); and 3) in the area where a known gasoline release has occurred (in the main tank farm . 
area near wells N, P, and Q). An evaluation of whether groundwater samples fix)m these areas will 
also be analyzed for the fiiel additives will be conducted following review ofthe soil data. 

3. SAP Section 2.2.2.1. Page B-11; Lower Monitoring Wells. The step-down procedure will include 
leaving the 15-inch diameter auger in the ground and inserting the 11-inch diameter auger through it, 
following placement and hydration ofthe bentonite seal at the confining unit. The use of "O" rings / 
between auger fUghts is not considered necessary, given the limited amount of time that the augers 
will be in the ground at each location (less than one day). 

4. SAP Section 2.2.2.2. The goal of well development will be to reduce turbidity to less than 5 NTUs; 
however, if this standard cannot be achieved after 10 casing volumes of >vatcr have been removed, 
well development will be considered complete. In this case, the laboratory will be instructed to allow 
any suspended material to settle and use the upper, clear portion of the sample for sample extraction 
and analysis. 
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5. SAP Section 2.2.2.3. If NAPL is encountered in a well, a sample ofthe NAPL will be collected for 
chemical characterization and viscosity and density measurem^ts, if sufficient volume of the product ' ^ 
is recovered. The groundwater iat this location will not be sampled while NAPL is present. 

6. SAP Section 2.2.2.3. Page B-15. Last bullet The text indicates that to prevent degassing during ^ 
VOA sampling, a flow rate for the electric subniersible pump or dedicated bladder pump will be 
maintained below about lOO ml/min. The flow rate is checked using a graduated cylinder and a 
watch with a second hand. 

7. SAP Section 2.6.1. Investigation-derived waste (IDW) will be stored and managed in accordance 
wifli Time Oil's Drummed Waste Management Lesson Plan, prepared as part of the terminal 
operation's training manual. The plan includes procedures for dnun labeling, inspection, storage, and 
disposal, and hazardous waste disposal and maniiestiiig procediires. The jjlan is kept on file at Time 
Oil. With the exception of two containers retained for use in treatability studies, there is no RCRA 
listed IDW currently being stored at the terminal. We do not expect to goierate any soil cuttings 
during use of the direct-push technique for soil borings in the Phase II RI source areas or during the 
prelfaninary investigation for the Phase IQ RI; however, there may be a minimal amount of excess soil 
sample remaining following sample collection. Any excess soil sanqile volume for samples collected 
in the Phase n areas will be drummed separately from those collected in the Phase Hi areas, but not y^ 
stored separately. Drummed waste is cunently stored in the designated storage area at the ferminal. 

8. SAP Section 2.7. GPS or taped measurement will be used to identify the sampling locations prior to 
sampUng (+/- Sft accuracy). Following sample collection, the GPS will be used to determine the 
horizontal coordinates for the direct-push sample locations within lhe tank ferm areas. Topographic 
contours, based on previous surveys, will be used to estimate the groimd sur&ce elevations. A 
Ucensed surveyor will be used to determine vertical coordinates (including ground surface and 
monitoring well measuring point ele-vations) and horizontal coordinates for the Phase II supplonental 
soil boring locations and Phase III monitoring well locations with an accuracy of 0.1 ft and 1 ft 
accuracy, respectively. 

We hope that these responses provide yoii with the infomiation you need to approve proceeding 

with field work for the supplemental sampling and the Phase IH preliminary investigation, currently 

scheduled to begin August 20,2001. Please call Kevin Murphy or me if you have any questions. 

LANDAU ASSOCLATES, INC. 

ebekah Brooks 
Senior Hydrogeologist 

RB/skh 
Enclosures 
cc: Rod StiTJck, DEQ 

Kevin Murphy, Time Oil Co. 
Patty Dost, Schwabe Williamson & Wyatt 
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TABLE 1 
SUPPLEMENTAL SAMPLING SUMMARY 

PHASE II Rl 
TIME OIL NORTHWEST TERMINAL 

Page 1 of 2 

Recommended Sample 
Location 

SSS-1 

SSS-2 

SSS-3 

§&S4 

Sample -Type 

Son 
Sol 
Sol 
Soa 
Son 
Sol 
Sol 
Sol 
Soa 
SoS 

Sample Depth 
(A BGS) 

0,5 
5 

0,5 
S 
10 
16 
0,5 
S 
10 
15 

Analytes 

PCP 
PCP 
PCP 
PCP 
PCP 
PCP 
PCP 
PGP 
PCP 
PCP 

Analytical Melhods 
(a) 

8270 SIM 
8270 SIM 
8270 diM 
8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 
82^0 SiM 

RaUonals 

Estimate w h ^ e r nearby suilace contamination extends below the ground surfece. 

EsUmate the vsrtkal and horizontal extent of PCP contaminfitinn beyond the 
northeast comer of the 1989 excavation. 

Estimate the extent of contamlnatlan beyohdthe westem end ofthe 1989 excavation. 

Estimate the vertical extent of tha remalnlhg oontamlnathxi balow and at 

S^<S 

SSS.6 

SSS-7 

(J) 

o 
z 
o o 
CO 

o 
4!k. w o 
Ol 

Soil 
Sol 
Son 
Sol 
SoB 
Soil 
SoD 
Soil 
Son 
Soil 
Son 
Soil 
Soil 
Soil 
Soil 
Soil 
Soli 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
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20 
2S 
30 
35 
40 

PCP 
PCP 
PCP 
PCP 
PCP 

IS 
20 
25 
30 
35 
40 

PCP 
PCP 
PCP 
PCP 
PCP 
PCP 

8270 SIM 
8270 SIM 
8270 SIM 
5270 SIM 
8270 SIM, 

the southwest comer of the Ibrmer PCP warehouse. 

10 
18 
20 
25 
30 
35 
40 

PCP 
PCP 
PCP 
PCP 
PCP 
PCP 

8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 

Estimate the vertical extent ofthe remaining contamination below and at 
the southwest comer of the former PCP warehouse. 

8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 
3270 SIM 

Estimate the vertical extent of thei remalhing:conlamlnBtl6n below and at 
the southwest comer of the former PCP warehouse. 

10 
16 
20 
25 
30 

PGP 
PCP 
PCP 
PCP 
PCP 

8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 
8270 SIM 

Estimate the vertical extent of the remaining contamination at the eastem aide of 
the ISSO excavation. 

s s ^ 

SSS-O 

SSS-10 

sss-11 

SSS-12 

. soil 
Soil 
Soil 
Soli 
Soil 
Soil 
Soil 
Soli 
Soil 
Soil 
Soil 
Sail 
Soil 
Soil 
Soil 
Soil 
Soil 

i 
10 
IS 
0.5 
6 
10 
18 
0.5 
5 

0,5 
S 
10 
IS 
0,6 
6 
10 
15 

RJP' 
PCP 
PCP 
PCP 
PGP 
PCP 
PCP 

PCPandPAHs 
PCP a id PAHs 
PCPandPAHs 
PCPandPAHs 
PCPandPAHs 
PCPandPAHs 

f ^ 
PCP 
PCP 
PCP 

STTOIIKI 
8270 SIM 
8270 SIM 
8270 SlIU 
8270 SIM 
8270 SIM 
8270 SIM 

BZ70 SIM and 8270 
8270 SIM and 8270 
8270 SIM and 8270 
8270 SIM and 8270 
SZ70 SIM and 8270 
8270 SIM and 8270 

^ ? i &IM 
8270 SIM 
8270 SIM 
8270 SIM 

Estimate theeodent to which contamihatloh extends beyond the southeast side of 
the 1888 extavation. 

Characterize contamlration fri the smear zone downgradient of the soume area. 

Estimato the vertical and horizontal extent of contaminatkin southeast of the 
fonner PCP mlxina area. 

fomier PCP mixing area. 

Charactortie contamination In Ihe smear rone dovwigrBdlBnt (if the source area. 

Lamdau Associates 
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TABLE 1 
SUPPLEMENTAL SAMPUNG SUMMARY 

PHASE 11 Rl 
TIME OIL NORTHWEST TERMINAL 

Page 2 of 2 

SSS-13 

Sample Type 

Sol 
Sol 
Sol 
Sol 
SoD 

Sample Depth 
(ft BGS) 

0.5 
1 
5 
10 
20 

Analytes 

PCPandPAHs 
PCP and PAHs 
PCP and PAHs 
PCP and PAHs 
PCP and PAHs 

Analytical Methdds 

8270 SIM and 8Z70 
8270 SIM and 8Z70 
8270 SIM Old 8270 
8270 SIM and 8270 
8270 SIM and 8270 

Rallonnle 

Estimate ths vertkal and horizontal extent of contamination southeast of the 
fonner PCP mixing area. 

s s s - U " •• 

SS^-15 

SDM-1 

SDM-2 

- — s o a 
Sol 
Sol 
SoD 
Soil 
Soil 
Soil 

Stormwater 

Stomiwatar 

0.5 
1 
S 
15 

1 
18 

NA 
NA 
NA 
NA 

PBP 
PCP 
PCP 
PGP 

PCPandPAHs 
PCP and PAHs 
PCPandPAHs 

TPH 
PCP 
TPH 
PCP 

WSWi 
8270 SIM 
8270 SIM 
8270 SIM 

&i7d SIM and 8270 
8270 SIM and 8270 
8270 SIM and 8270 

NWTPH+ICID 
8270 SIM 

NWTPH+ICID 
8270 SIM 

Estimal^ the vertical and horizontal extent of contamination southeast of the 
fbmier PCP mixing area. 

Estimate the votical and horizontal extent of contamination southeast of the 
fomier PCP mixing area. 

Evaluate stoimwater qusUy upgradent of the upper zone PCP plume and al Ihe ~ 
eastern propertv boundaty. 

oroundwater Interim actton area. 

Note: 
(a) Analytical methods listed are EPA SW-84S methods. 

o 

o o 
CA> 
O 
• ! :> ' w o 
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ROICK Tom 

From: 
Sent: 
To: 
Subject: 

STRUCK Rodney 
Monday, August 13,2001 2:25 PM 
ROICK Tom 
FW: Response to DEO comments 

Tom, 

Welcome back. I reviewed Rebecca's letter, in general, I believe that the responses adequately address our comments. 
Possible (questions to Time & Landau include: 

Comment Question 

2. Stonnwater Sampling. Bullet 2. When will the storm water sampling be performed? 
Paragraph 2 

Phase 111 - Specific Comment No. 2. How will DEQ lie integrated into tlie decision of whether groundwater samples will 
be analyzed for fuel additives? 

I will be in Tuesday the 14«' and then out until Monday August 20*'. 

Rod 

—Original Message— 

From; Rebekah Brooks fmailto:RBroolc5@landauinccoml <maHto:fmallto:RBrooks@landaulnc.coml> 
Sent: Monday, August 13, 2001 12:53 PM 
To: STRUCK Rodney; ROICK Tom 
Cc: Terry McGourtv: PDost@SCHWABE.com: kmurphv@timeoil.com 
Subject: Response to DEQ comments 

TEXT.htin ResponsetoDEQJe 
tdoc 

On behalf of Time Oil, attached is a letter providing response to DEQ's comments on the 
Groundwater Interim Action Status Report - 1 * ' quarter 2001, the Supplemental SAP- Phase II, and the Phase III Rl Work 
Plan. A hard copy of the letter with the revised Table and Figures from the Supplemental SAP will follow by ovemight mail. 

Because of the schedule for cleanup and closure activities at the Northwest Terminal, it Is very important that we begin 
work for the Supplemental SAP and the Phase III preliminary evaluation on August 20 (that's one week from today), if we 
don't want to delay the work until October. Therefore, we would appreciate your approval of these responses as soon as 
possible. 

As indicated in the July 2001 monthly report, the 3"* quarter 2001 groundwater sampling event and setup for the pumping 
tests at HRW-1 and RW-1 began today. 

As always, please call Kevin Murphy or me if you have any questions or concerns. 

Thank you. 

Rebekah Brooks 
Senior Hydrogeologist 
Landau Associates, Inc. 
rbrooks® landauinc.com 
425-778-0907 ext. 105 

SCHN00304309 
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STRUCK Rodney 

From: STRUCK Rodney 
Sent: Monday, August 06,2001 11:24 AM 
To: 'Kevin Murphy* 
Co: 'chalbert@landauinc.com'; ROICK Tom 
Subject: RE:^i^glift(aejaum!^EnhancBd Pump Test 

Kevin, 

I have reviewed the "Vacuum-Enhanced Pumping Test \Nork Plarf prepared for the Time Oil Northwest Terminal in 
Portland, Oregon as requested. The work plan is approved as written. However, theOregon Department of 
Environmental 
Quality's (DEQ) comments are provided below: 

1) Discharge rates should be monitored overtime during the pumping test Based on our telephone conversation 
today, DEQ understands periodic measurements will be made during the duration of the test 

2) The work plan indicates that the off-gas will be collected and analyzed for volatile organic compounds using EPA 
Method TO-14 during the pump test. It should be noted that pentachlorolphenol (PCP) is not included in the VOC 
analyses and is a contaminant of concern at the Time Oii facility. Therefore, if it is determined that vacuum 
enhanced pumping is practicable at the facility, the off-gas should be tested for PCP and other semivolatile 
organic compounds (SVOCs) that might be present in the off-gas. This testing can be performed as part of the 
proposed pumping test or in subsequent tested if determined necessary. 

Potential emissions from an enhanced extraction system should be evaluated to assess potential impacts to air 
quality and the need for an air quality permit (or equivalent). 

3) The work plan does not clearly define the criteria for defining "sustainable yield". DEQ assumes that Time Oil will 
evaluate the feasibility and cost effectiveness of implementing vacuum enhanced pumping following completion of 
the proposed test. If it is determined that vacuum enhanced pumping is feasible on a temporary or permanent 
basis, DEQ should be notified and potential regulatory requirements evaluated (e.g., air quality pemiits). 

Please give me a call if you have any questions or concems. 

Rod Struck 

Oregon Department of Environmental Quality 
Northwest Region 
Voluntary Cleanup and Portland HarlDor Section 
2020 SW Fourth Avenue, Suite 400 
Portland, Oregon 97201 

Phone: (503)229-5562 
FAX: (503)229-6899 

Visit DEQ's vi/eb page at: viAAAA/.deq.state.or.us 

—Original Message— 
From: Kevin Murphy [malito:kmurphy@tlmeoil.com] 
Sent: Thursday, August 02, 2001 11:25 AM 
To: STRUCK Rodney 
Subject: Time Oil Vacuum Enhanced Pump Test 

« File: VacPumpTest_let.doc » Rod, 
I wanted to send you this electronic version in advance of the hard copy 
hitting your desk in hopes that you may be able to give it a quick 
review and OK. We are proposing a simple sustainable yield type test in 

SCHN00304310 
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1.0 INTRODUCTION 

This work plan presents the scope of work for implementation of an in situ chemical oxidation 

(ISCO) interim remedial action program at the Time Oil Northwest Tenninal (site) in Portland, Oregon. 

Pentachlorophenol (PCP) has been identified as the primary contaminant of potential concem (COPC) in 

soil and groundwater at the site (Landau Associates 2004) and is the target compound of the proposed 

ISCO interim reiiKdial action. A laboratory treatability study (ISOTEC 2002) and pilot test results 

(ISOTEC 2003) indicate that ISCO has proven to be successfiil in reducing PCP concentrations at the site 

in both shallow groundwater and saturated zone soil. A vicinity map is shown on Figure 1, and a site plan 

depicting the westem portion of the site that has been impacted by PCP is shown on Figure 2. A 

description of the ISCO process and the objectives of this work plan are provided below. This work plan 

will be implemented following receipt of authorization to proceed from the Oregon Department of 

Enviroimiental Quality (DEQ). 

1.1 IN SITU CHEMICAL OXIDATION aSCO) PROCESS DESCRIPTION 

As previously presented in the work plan (Landau Associates 2002) prepared prior to the 

implementation ofthe pilot test, ISCO is the application of a chemical oxidant to the subsurface ofa site 

with the intention of oxidizing contanunants into less toxic or non-toxic compounds. Some of the 

potential benefits of ISCO include: 

• A fast reaction with contaminants and potential for achieving cleanup goals in a relatively 
short time period 

• Elimination of the need to excavate soil or pump groundwater for treatment 

• Elimination of the need for offsite disposal of residuals (e.g., treated groundwater or 
excavated soil). 

The specific type of chenucal oxidation that was implemented during the pilot test is based on Fenton's 

reagent oxidation technology as appUed by In-Situ Oxidative Technologies, Inc, (ISOTEC) of 

Englewood, Colorado. The Fenton's reagent chemical oxidation reaction is created by the reaction of 

soluble iron with low concentrations of hydrogen peroxide to produce hydroxyl radicals {'OH). The 

hydroxyl radical is a very powerful and short-lived oxidizer that attacks the carbon double bonds of 

chlorinated hydrocarbons (e.g., PCP). An example chemical equation for Fenton's chemistry is shown 

t)elow (where Fe^* is ferrous iron, H2O2 is hydrogen peroxide, Fe'* is ferric iron, OH" is hydroxide ion, 

and 'OH is the hydroxyl firee radical): 

Fê "̂  + H2O2 —> Fe'* + OH" + 'OH 

5/1 I.W \\Eiin«iiUaWprocU3l\00UI2(N21MSCO_IMP_WP.iioc 1-1 LANDAU ASSOCIATES 
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Iron is used to catalyze the reaction. Maintaining iron in the solution is important for the process 

to be successful in an in situ application. Complexed iron, patented by ISOTEC, is used in the process to 

eliminate the necessity of performing the reaction under low pH conditions, as is the case with traditional 

Fenton's reagent chemistry. The hydrogen peroxide and dissolved iron solutions are injected into the 

subsurface. The reaction time is very fast, with oxidation capacity of the reagent typically being used up 

in a few days. As a result of the chemical reaction induced, hydrogen peroxide ultimately breaks down 

mto water and oxygen, and the iron catalyst is oxidized and precipitates out of solution. 

The dilute concentration of hydrogen peroxide used during the pilot test (about 17 percent), will 

be repeated for fiill-scale implementation. The low concentration belps to reduce the potential for 

significant exothermic reactions that can be associated with higher concentrations of hydrogen peroxide. 

ISOTEC's experience using low hydrogen peroxide concentrations and complexed iron has reportedly 

resulted in less than a 25 °F temperature increase in field applications. 

The dosage rate of Fenton's reagent injected into the groundwater during the pilot test will also be 

repeated for full-scale implementation. Approximately 200 gallons of 17 percent hydrogen peroxide and 

200 gallons of complexed iron solution were used at each injection location during the pilot test 

I 

1.2 OBJECTIVE OF ISCO INTERIM REMEDIAL ACTION 

The objective of ISCO interim remedial action is to reduce the concentration of PCP present in 

shallow groundwater within the PCP source area and extent of the PCP plume in the upper zone 

groundwater, and to reduce the concentration of PCP in the soil located within the zone of groundwater 

fluctuation (i.e., smear zone). Tiarget cleanup concentrations for PCP in groundwater have not yet been 

established for the site. Based on the groundwater analytical results observed since the completion of the 

ISCO pilot test, a decrease in dissolved-phase PCP concentration of 70 percent or more is anticipated. 
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I 

I 

2.0 SUMMARY OF PILOT STUDY 

In September of 2002, ISOTEC conducted a pilot test at the site to detennine the effectiveness of 

ISCO to reduce PCP cpncentrations in upper zorie groundwater and saturated zone soil at the site. A 

description of the pilot test and a summary of the results are provided below. 

2.1 DESCRIPTION OF PILOT TEST 

On September 17 and 18, 2(X)2, ISOTEC injected reagents at ten locations (IP-1 through IP-10) 

across the pile* test area (Figure 3). The materials injected included 17 percent hydrogen peroxide, 

complexed iron solution, and tap water. The injection points were direct-push probes installed by the 

drilling contractor. Cascade Drilling, Inc., and consisted of 1.5-inch diameter, 3-ft long injection screens 

attached to the bottom of the direct-push rods. The injection points were driven to a depth of 19 to 19.5 

feet below ground surface (BGS) and spaced 25 feet apart based on a 12.5- to 15-ft estimated radius of 

influence (ROI). The ROI was estimated based on site lithology, contaminant concentrations and 

ISOTEC's previous experience. The depths were chosen so that reagent could be delivered through the 3-

ft screened interval to the saturated zone between the water table at approximately 16 ft BGS and a sili 

layer at approximately 19 ft BGS. The shallow groundwater located above the silt layer is referred to as 

the upper zone groundwater at the site. 

On September 17, 2002, pilot test injections were conducted at IP-6, IP-7, IP-8, IP-9 and IP-10. 

On September 18, 2002, pilot test injections were completed at IP-1, IP-2, IP-3, IP-4 and IP-5. For each 

injection location, ISOTEC typically injected approximately 100 gallons of tap water followed by 100 

gallons of stabilized 17 percent hydrogen peroxide (oxidizer). Following a second water flush, 100 

gallons of the complexed iron solution (catalyst) was injected followed by a third water flush, 100 more 

gallons of oxidizer, a fourth flush, 100 more gallons of catalyst and a final flush. Injection pressures 

ranged from 0 to 35 psi and injection rates of fluids ranged from 2 to 6.7 gallons per minute (gpm) for 

nine of the ten injection points. Injection procedures for IP-8, however, had to be tenninated due to 

injection pressures as high as 60 psi. IP-10 was installed and utilized as a replacement for IP-8, which 

received only a 20-gal initial flush and 3 gallons of 17 percent hydrogen peroxide prior to termination. 

A niore detailed description of pilot test injection methodology was presented in the summary 

report (ISOTEC 2003) submitted to DEQ by Landau Associates in conespondence dated June 18, 2003. 

2.2 PILOT TEST RESULTS 

Groundwater and saturated zone soil samples were collected by Landau Associates to evaluate 

the effectiveness of the pilot test. In Appendix A, Figures A-1 through A-6 present dissolved-phase PCP 
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concentrations before and after the injection of Fenton's reagent for six monitoring wells. Also in 

Appendix A, Table A-1 summarizes soil analytical results collected in the pilot test area prior to and after 

the injection of Fenton's reagent. Based on the analytical data presented in Appendix A, the ISOTEC 

process was successful in reducing PCP concentrations in both groundwater and soil. 

In comparison to analytical results from the baseline sampling event conducted prior to the pilot 

test injection, groundwater samplmg data collected during October 22-24, 2003 indicate that PCP 

concentrations have decreased frora 79 percent to 99.99 percent for wells in the PCP plume area. Wells 

sampled in October 2003 in the pilot test area include RW-1, LW-1 IS, OX-IS, and 0X-3S. Other 

monitoring wells within the PCP plume area were not sampled because they were either dry (OX^S) or 

contained measurable product (OX-2S). Given the previously reported dissolved-phase PCP 

concentrations [>5,000 micrograms/liter (pg/L)] reported for monitoring well OX-2S, and the proximity g 

of 0X-2S to monitoring well LW-1 IS, which formerly exhibited measurable product, the presence of 

product in OX-2S is not unexpected and is likely related to the lower seasonal groundwater elevation in 

the upper zone in comparison to previous sampling events. One shallow groundwater monitoring well 

(0X-5S) upgradient of the PCP plume area, and three shallow groimdwater monitoring wells (0X-6S, 

0X-7S, and 0X-8S) in tiie PCP plume area were installed in September 2003 (Figure 2). The new 

groundwater monitoring wells were initially sampled during the October 2003 sampling event. 

Groundwater samples collected from these wells will provide baseline data for the ISCO interim remedial 

action. In addition to the shallow groundwater monitoring wells, one monitoring well (0X-8D) was 

installed in the lower zone groundwater near 0X-8S. Monitoring well 0X-8D will not be used to monitor 

the ISCO interim remedial action effects. The soil boring logs and monitoring well construction details 

for 0X-5S, OX-6S, 0X-7S, OX-8S, and OX-8D are provided in Appendbc B. 

Results of the pilot test indicated that the ROI for an individual injection point was 

underestimated. The ROI was observed to extend from approximately 17 to 33 feet rather then the 

estimated 12.5 to 15 feet. As a result, the ROI anticipated for the ISCO interim remedial action program 

implementation will be greater than the ROI of the pilot test, as described in the pilot test summary report 

(ISOTEC 2003). 
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3.0 CURRENT CONDITIONS 

A detailed description of the hydrogeologic conditions at the site is provided in the Phase IH 

Remedial Investigation (RI) report (Landau Associates 2004). The ISCO interim remedial action is being 

implemented to target PCP in the upper zone groundwater. Therefore, the hydrogeologic conditions 

described in this section are limited to the upper zone of groundwater. The subsurface soil chemical 

conditions presented in this section are compilations of soil analytical data collected historically at the 

site, taking into consideration remedial activities (i.e., soil excavation and the ISCO pilot test) that have 

been completed to date. The groundwater conditions described in this section are derived from the 

quarterly groundwater saiiq)ling event conducted in October 2003 and the four groundwater gauging 

events con^)leted in February, May, August, and October 2003. 

3.1 UPPER ZONE HYDROGEOLOGIC CONDITIONS 

Four principal near-surface hydrogeologic units have been identified at the terminal, based on 

similar geologic soil types and hydrogeologic characteristics. In descending order from ground surface, 

these units include an upper water-bearing zone (upper zone), a confining unit, a lower water-bearing 

zone (lower zone), and a deep sand unit. Depending on the continuity ofthe confining unit and silt layers 

separating the units, the hydrogeologic units can act as distinct aquifer units under unconfmed conditions 

in the upper zone or under confined to semi-confined conditions in the lower zone, or act as a single 

unconfined aquifer. The ISCO interim remedial action will address the upper zone and associated 

confining unit described below. 

Upper Zone 

The upper zone at the site has the following properties: 

• The upper zone is a discontinuous, unconfined aquifer in fill and river alluvial deposits, 
consisting predominantiy of sand. Seasonal variability occurs in the upper zone water levels; 
therefore, the saturated thickness of the zone varies, with seasonal high water levels in the 
winter and spring, and seasonal low water levels in the fall. 

• Horizontal groundwater flow in the upper zone within the developed area of the terminal is 
generally consistentiy to the west-southwest toward the Willamette River, however, localized 
changes in the flow direction to the south-southwest occur in an area near and including the 
former PCP mixing area. The groundwater elevation in the upper zone is subject to seasonal 
variation, with a typical variation of approximately 3 ft between the low water table period 
(fall) and the high water table period (winter and spring). Within the past twelve months, the 
groundwater elevation of upper zone monitoring wells was measured in February, May, 
August, and October 2003 (Figures 6 through 9, respectively). The groundwater flow 
direction in the upper zone does not appear to vary significantly seasonally. 
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Average hydraulic conductivity estimates for the upper zone range frora about 40 to 
160 ft/day (including slug/bail test results) and the fransmissivity is estimated to range from 
about 180 to 520 ftVday, assuming an average aquifer thickness of 4 ft. Groundwater 
velocities in the upper zone are estinuted to range between about 0.7 to 7 ft/day. 

Confining Unit 

A silt to sandy silt unit of variable thickness and areal extent separates the upper and lower 
zones across most of the terminal and appears to act as a confining or semi-confining layer 
for the lower zone. The silt unit consists of material that is characteristic of natiu'al river 
overbank deposits, is heterogeneous, and varies in thickness across the site from less than 1 ft 
to about 17 ft. 

The confining layer thins and terminates west and southwest near the Willamette River and to 
the north of the former PCP mixing area. Thinning of the confining unit also occuis in a 
lenticular area south of the former PCP mixing area. As a resnit of the thinning of the 
confining unit in these areas, the upper and lower zones appear to be hydraulically connected, 
or the upper zone does not exist and the lower zone acts as an unconfined aquifer. Average 
vertical hydraulic conductivities of the confining unit have been detennined to range between 
0.004 to 0.007 ft/day. 

3.2 SUBSURFACE SOIL CONDITIONS 

PCP has been analyzed in soil sampies collected during a series of subsurface soil investigations 

completed since 1986 and following a soil removal action completed in September through November 

2002 (Landau Associates 2003). Soil analytical data presented in Figure 4 is representative of PCP 

concentrations present in the subsurface soil following the soil removal activities completed in September 

through November 2002, and the ISCO pilot test conducted in September 2002. 

33 UPPER ZONE GROUNDWATER CONDITIONS 

PCP in the upper zone groundwater extends in a nanow plume from the former PCP mixing area 

source area southwest to its most downgradient extent, approximately 400 ft frora the source area (near 

LW-13S). The eastem and westem boundaries and downgradient edge of the plume are defined by non-

detected PCP concentrations at monitoring locations bordering the plume. 

The most recent groundwater samples that were analyzed for PCP, and for which data validation 

has been completed, were collected on October 22-24, 2003. Based on the analytical results derived from 

the October 2003 sampling event (Figure 5), well OX-6S contained the highest detected concentration of 

PCP in the upper zone groundwater (2,100 Ug/L). The groundwater analytical results from the October 

2003 groundwater sampling event are presented in Figure 5. 
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A detailed discussion of the analytical results derived from die October 2003 groundwater 

sampling event was provided in the fourth quarter 2003 status report (Landau Associates 2004) submitted 

to DEQ. 

5/11/04 V£dmaalaVwpTtic\2311D01\l2l)M2l\ISCO_IMP_WPiloc 3-3 LANDAU ASSOCIATES 

SCHN00304322 



4.0 ISCO INJECTION APPROACH 

As described below, the ISCO interim remedial action will be implemented in general accordance 

with the recommendations from the pilot test report, and as presented in the Sampling and Analysis Plan 

(SAP; Appendix C). The ISCO injection events will likely occur three times during 2004, widi 

grotmdwater progress sampling occurring between events to monitor effectiveness of the ISCO program 

and identify areas that may require focused treatment during the next injection event. The time between 

injection events will likely be three to four months, but tiiis schedule may be modified based on analytical 

results observed. The first injection event is scheduled to take place in May or June 2004 to take 

advantage of high groundwater conditions. 

4.1 SAFETY PROTOCOL 

The ISCO interim remedial action will be performed in compliance with the site-specific health 

and safety plan (HASP; Landau Associates 2002). Prior to mobilization, the cunent HASP will be 

reviewed and modified, as necessary, to include appropriate procedures for handling the chemical oxidant 

and applicable material safety data sheets (MSDS). All personnel present onsite for the ISCO injection 

activities will be required to review, acknowledge, and con^jly with the provisions of the HASP. 

4.2 INJECTION METHODOLOGY 

The direct-push injection approach utilized during the pilot test will be used again for the interim 

remedial action. Similar to the pilot test method, each injection point will receive approximately 500 

gallons of tap water, 200 gallons of 17 percent hydrogen peroxide, and 200 gallons of complexed iron 

solution. The spacing and depth of injection points is detailed below, however, these parameters may be 

adjusted based on progress sampling results between injection events and the groundwater elevation at the 

time the injection event is to be completed. In addition to the djrect-push injection locations, additional 

hydrogen peroxide, complexed iron solution, and tap water may be introduced through a series of lateral 

injection wells that were installed during the completion of soil excavation activities in the vicinity of the 

fonner PCP warehouse and mixing area (Landau Associates 2003). The use of the lateral injection wells 

will be evaluated during the initial injection event. The continued use ofthe lateral injection wells in 

subsequent injection events will be dependent upon the observed effectiveness of injection fluids in 

entering die shallow groundwater formation and an observed reduction in dissolved-phase PCP in the 

upper zone. 
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4.2.1 BASELINE GROL-NDWATER MONITORING E V E N T 

In preparation for the ISCO interim reinedial action, and as a follow up to the soil removal 

activities completed in 2002, four monitoring wells (OX-5S through OX-8S) were installed in the vicinity 

of the former PCP warehouse and mixing area in September 2003. These four monitoring wells, and the 

six additional monitoring wells (RW-1, LW-1 IS, and OX-IS through 0X-4S) previously used to monitor 

results of the pilot test, will be utilized to document baseline conditions prior to the injection of chemical 

oxidation reagents into the groundwater and to evaluate the effect of the ISCO injection program on PCP, 

selenium, and iron concentrations between the injection events. Sampling and analysis will be performed 

in accordance with the SAP (Appendix C) of this work plan. The SAP includes the full list of parameters 

for analyses at the monitoring wclls. 

4.2.2 INJECTION LOCATIONS 

The pilot test summary report recommended 50-ft spacing between injection points, with a 25-ft 

ROI estimated for each injection location. However, 40-ft spacing will be used for the first injection 

event pf the full-scale ISCO implementation in order to allow for overiapping radii of influence. The 

reagents will be delivered at a depth of approxiinately 16 to 19 ft BGS. The proposed locations of the 

direct-push ISCO injection points (P-1-A through IP-30-A) and lateral injection wells (MPlineOl, 02E, 

02W, 03E, 03W, and 04) are shown on Figure 10. 

The lateral injection wells are located in the vicinity of the former PCP warehouse and mixing 

area, which is considered tb be the primary source area for PCP impacts to the subsurface. Each lateral 

injection well is constructed of 4-inch diameter, schedule 40 PVC pipe with solid wall risers and 

horizontal sections con^rised of alternating sections of solid wall pipe and well screen pipe. If utilized 

for the introduction, it is anticipated that the Fenton's reagent fluids will be pumped into the lateral 

injection wells through the solid wall risers and will diffuse into the groundwater formation through the 

well screen pipe. The horizontal portion of each of these lateral injection wells is approximately 12 ft 

BGS. This method of injection will only be utilized if the horizontal portions of the injection wells are 

submerged in the water table or are no more than 1 ft above the water table and if this method appears to 

effectively deliver injected fluids into the shallow groundwater formation. 

4.2.3 INJECTION OF ISCO CHEMICALS 

Injection of the chemical oxidation reagents will initially be performed by a team comprised of 

personnel from Landau Associates, ISOTEC, and Cascade Drilling. Following the initial injection event, 

the subsequent injection events may be performed by Landau Associates and Cascade Drilling personnel. 
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4.23.1 Groundwater Injection Methods 

Cascade Drilling will use a direct-push rig to install injection screens at the designated injection 

locations. ISOTEC will attach 3-ft-long injection screens to the bottom of die 1.5-inch diameter direct-push 

rods, allowing hydrogen peroxide, conq)lexed iron solution, and tap water to be delivered into the 3-ft 

screened interval. TypicaUy, injection screens will be driven to a depth of approximately 16 to 19 ft BGS 

and spaced 40 feet apart. The depths were chosen so that reagent will be delivered to the upper zone 

grotmdwater, without disturbing the silt layer (confining unit) located at varying depths from 16 to 19 ft 

BGS at the site. The first injection event will include approximately 30 injection points distributed over 

the PCP plume area. 

Tap water, hydrogen peroxide (oxidizer), and a complexed iron solution (catalyst) will be 

pumped into the injection points using small diaphragm punqis. For each injection location, ISOTEC will 

inject fluids as follows (aU volumes are approximate): 

• 100 gallons tap water as water flush 

• 100 gallons of oxidizer (17 percent hydrogen peroxide) 

• 100 gallons of tap water 

• 100 gallons of catalyst (complexed iron solution) 

• 100 gallons of tap water 

• 100 gallons of oxidizer 

• 100 gallons of tap water 

• 100 gallons of catalyst 

• 100 gallons of tap water. 

Injection pressures are expected to range from 0 to 35 psi and injection rates are expected to 

range from 2 to 6.7 gpm. If variations in the geologic formation cause injection pressures to exceed 40 

psi or injection rates to be less than 1 gpm, adjustments will be made to the injection depth or location. 

Each injection event is expected to be completed within one to two weeks. A schematic depiction of the 

ISCO injection process is provided on Figure 11. 

In addition to the vertical injection points, sinular volumes of water, oxidizer, and catalyst will be 

introduced to the subsurface through each of the six lateral injection wells located near the fonner PCP 

warehouse and mixing area. 
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4.2.3.2 Field Monitoring During Groundwater Injection 

As referenced in the SAP (Appendix C), field monitoring during injection will consist of the 

following: 

• Monitoring the groundwater temperature in upper zone monitoring wells (OX-IS through 
0X-8S, LW-1 IS, and RW-1) located within the injection area so that groundwater 
temperature is maintained below the level that subsurface utilities and monitoring well 
materials could be endangered. If the temperature rises above lOO'F, injection would be 
tenqiorarily discontinued imtil the groundwater temperature stabilizes. 

• Monitoring the injection pressure to determine the fomiational resistance at the injection 
point. If the injection pressure is detennined to be greater than 45 psi, the injection at that 
point will be terminated and the injection point will be relocated. 

• Monitoring the generation of gas in the subsurface. An explosimeter will be used to monitor 
the condition (i.e., explosive potential and organic concentration) of vapors in the subsurface 
storm sewer pipeline during the injection- event. If explosimeter readings indicate that the 
subsurface vapors in the monitoring wells or subsurface utilities exceed 20 percent of the 
lower explosive limit (LEL), ISCO injection activities will be ceased. Vapor extraction will 
be resumed after explosimeter readings indicate vapors in the subsurface are less than 20 
percent of the LEL. 

• Monitoring the oxidation/reduction potential of groundwater in the injection area monitoring 
wells (OX-IS through 0X-8S, LW-1 IS, and RW-1) prior to and after die injections 
completed on a daily basis. 

• If present, the depth and thickness of nonaqueous-phase liquid (NAPL) in monitoring wells 
located within the vicinity of the injection points will be measured. 

4.2.4 POST GROUNDWATER INJECTION MONITORING 

A groundwater sampling event will be performed approximately two weeks following the 

completion of each ISCO injection event. If practical, the injection events will be conducted on a 

schedule which allows for the routinely-scheduled groundwater monitoring event to serve as the post-

injection groundwater monitoring event. In accordance with conespondence submitted by Landau 

Associates to DEQ dated February 2, 2004, die ISCO monitoring wells RW-1. LW-1 IS, and OX-IS 

through OX-8S would be routinely sampled in February and August. 

Additional groundwater sanpling events may be performed, as needed, to monitor the effects on 

groundwater induced by the ISCO, injection events, specifically to monitor the potential for an increase or 

"rebound" of PCP concentrations. In addition to PCP, selenium and iron (fenous iron) concentrations 

will be monitored during the quarterly groundwater sampling events to determine if the ISCO injections 

cause an unacceptable increase in concentration of these metals in groundwater. The details of the 
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groundwater monitoring associated with the implementation of the ISCO interim remedial action are 

provided in the SAP in Appendix C. 

I 
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5.0 DISPOSITION OF WASTE MATERIAL 

I 
B 

I 

Several types of waste material may be generated during the completion of the ISCO pilot study. 

A description of the types of waste material anticipated and the proposed method of disposal follow: 

• Soil cuttings will not be generated during the conq>Ietion of injection point installation 

• Groundwater generated duiing the purging of groundwater monitoring wells will be depositea 
to the terminal wastewater treatment system located onsite for treatment and discharge, as 
indicated in the SAP 

• Disposable personal protective equipment (PPE) will be collected in trash bags and disposed 
in the existing trash dumpster onsite for disposal at the local municipal waste landfill 

• Empty containers of hydrogen peroxide will be removed from the site at the conclusion of 
each injection event to be recycled by the supplier. 

I 
I 
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6.0 ANALYSIS OF EFFECTIVENESS 

Following completion of each ISCO injection event and follow-up monitoring, an evaluation will 

be performed to assess the effects of the ISCO injection program on the upper zone groundwater. The 

evaluation and subsequent reporting are described below. 

6.1 DATA EVALUATION 

The data evaluation to be perfonned following the ISCQ injection events will include assessment 

and/or calculation of the following: 

• PCP concentration changes and changes in PCP plume area 

• PCP mass removal 

• Estimated arca of influence observed 

• Estimated dosage rate required to meet specific mass removal goals 

• Potential health and safety risks 

• Formation of undesired reaction by-products (e.g., selenium and iron). 

The data analysis will be performed to assess the effectiveness of the ISCO program for the PCP 

plume in upper zone groundwater and what modifications need to be made prior to future ISCO injection 

events. 

6.2 REPORTING 

The results of the data evaluation will be presented within the quarterly progress reports already 

being completed for submittal to DEQ. If it is determined that more than one injection event is advisable 

within a quarterly monitoring period, a technical memorandum will be submitted to DEQ to provide a 

rationale for the injection event prior to mobilizing lo the site to complete the injection event. 
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7.0 PROPOSED SCHEDULE 

The first injection event is scheduled to take place in May or June 2004 to take advantage of high 

groundwater conditions typical during spring. Subsequent injection events and monitoring schedules will 

be proposed in quarterly status reports or technical memoranda submitted to DEQ. If feasible, the timing 

of the injection events will be coordinated to occur approximately two weeks prior to the regularly 

scheduled groundwater monitoring event to be completed in the second quarter of 2004. 

I 
I 

^ It: * * * * 

I 

prepared under the supervision and direction of the following key staff. 

Rebekah Brooks ( 
Associate Hydrogeologist 

MTP/RB/tam 
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TABLE A-1 
ISCO PILOT TEST SOIL ANALYTICAL RESULTS 

TIME OIL NORTHWEST TERMINAL 

Page 1 of 1 

Sample Idenlification: 
Dspth: 

Laboiatory lOentlfication: 
Date Collected: 

CHLORINATED PHENOLS O/g/kg) 

EPA Method SW8040 

Pentachlorophenol 

2,4,6.Trichlorophonol 

2,3,6-Trichloroph6nol 

2,4,5-Triohlorophenol 

a.a.il-Trichlorophenol 

2,3,5,6. and 2,3,4,6-Tetrachlofophenol 

2,3,4,5.Telrachloiophenol 

BasBllna 
OX-IS 
16-16 

EM10B 
6/14/2002 

SOOO 

7,9 U 

7,9 U 

7,9 U 

7,9 U 

790 

37 

OX-IS 
14-17 

0210067-05A 
10/8/2002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Baseline 
0X-2S 
15-16 

EM10A 
6/14«002 

9900 

7.9 U 

7,9 U 

7 5 U 

8,8 U 

470 

31 

0X-2S 
14-17 

0210067-04A 
10/8/2002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Baseline 
0X-3S 
15-16 

EM10C 
6/14/2002 

11000 

7.8 U 

7,8 U 

7,8 U 

7,8 U 

530 

21 

0X-3S 
14-18 

0210067-03A 
10/8/2002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Baseline 
0X-4S 

15,5-16,5 
EM10D 

6/17/2002 

1300 

7,9 U 

7,9 U 

7,9 U 

7,9 U 

53 

10 

0X-4S 
14-18 

0210067-01A 
10/8/2002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

PZ-1 
13-16 

0210067-08A 
10/8/2002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

LW11S 
15-19 

a210a67-02A 
10/8/2002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RWl 
13-17 

0210067-07A 
10/8/2002 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

CHLORINATED PHENOLS (pg/kg) 

EPA Method SWB270B 

2,3,4,6.TelrachloiophBnol 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4.DichlorophQnoI 

2.6-Dichlorophenol 

2.ChlOfophenol 

4-Chloro-3-melhylphenol 

Pentachlorophenol 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

522 

333 U 

333 U 

200 U 

167 U 

66,7 U 

133 U 

2710 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1990 

333 U 

333 U 

200 U 

167 U 

66,7 U 

133 

37700 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

167 U 

333U 

333 U . 

200 U 

167 U 

66,7 U 

133 U 

3220 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

167 U 

333 U 

333 U 

200 U 

. 167 U 

66,7 U 

133 U 

415 

167 U 

333 U 

333 U 

200 U 

167 U 

66,7 U 

133 U 

1090 

S43 

333 U 

333 U 

200 U 

167 U 

66,7 U 

133 

16700 

167 U 

333 U 

333 U 

200 U 

167 U 

66.7 U 

133 U 

333 U 

U = Indicates compound v/as an&tyzsd lor, bL-' ,nol deterl?'* f.' ""> "<"• 

M,5, .^"lotf.r- ' . lyi.r l. 

O o 
CO o 
CO 
O l 
l\3 
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SAMPLE DATA 

0X-5S 

SOIL PROFILE GROUNDWATER 

Q 
-0 

0.0) 

Ec 

- 5 

- 1 0 

- 1 5 

a2 

a2 

a2 

a2 

a2 

a2 

51 

40 

31 

47 

39 

36 

E 
o. 
a 
Q 
a. 

f > - ^ 

fe: 

GP 

SP 

SP 

ML 

Drilling MRthnri- Hollow-stem Auger 

Ground Elevation (ft): 28,2 (MSL) 

Drilletl Ry Cascade Drilling 

Brown, sandy GRAVEL (mediuiri dense, 
moist) (no odor, no sheen)[Fill] 

Brown, line SAND wilh lrat» silt (medium 
dense, moist) (no odor, no sheen) 

2 
ATD 

Gray, fine S/VND with trace sill (dense, wet) 
(no odor, no sheen) 

i - 2 0 

Gray, sandy SILT (veiy stiff, moist) (no odor. 
~ V n o sheen) . / ^ 

Monitoring Well Detail 

Pnstective Casing 
with Locking Cover 
Slip Cap 

-Concrete Surface Seal 
Material 

-Bentonite Chips 
-2-inch Diatneter 

Schedule 40 PVC Rpe 

-10/20 Colorado Sand 
Pack 

- 2-inch Diameter 
Schedule 40 PVC 
Screen (0,020-inch slot 
size] 

-Threaded End Cap 

Boring Completed 09/17/03 
Total Depth of Boring = 19.5 fL 

Monitoring Well Completed 09/17/03 
Elevation at Top of Protective Casing = 31.00 ft. 
Elevation at Top of Monitoring Well Casing = 30.74 fl. 
Total Depth of Monitoring Weil = 19.0 ft. 

; - 2 5 

-30 
Notes: 1. Stratigraphic contacts are based on Tield Interpretations and are approximate, 

2. Reference to the text of this report is necessary for a proper undeistanding of subsurface conditions. 
3. Refer to *Soil Classification System and Key" figure for explanation of graphics and symbols. 

14 LANDAU 
ASSOCIATES 

Time Oil - NW Terminal 
Portland, OR Log of Monitoring Well 0X-5S 

Figure 

B-1 
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SAMPLE DATA 

OX-6S 

SOIL PROFILE GROUNDWATER 

a. 
& 

- 0 

I 
e 
3 
S i. 
o. a 
6 c 
<o~ 
Mo8 

- 1 0 

- 1 5 

a2 

a2 

a2 

a2 

a2 

a2 

50/ 
5" 

40 

75 

20 

14 

9 
a. 

C3 

^ • ^ 

J°' 

£si°: 

0 

22.6 

GP 

SP 

SP 

ML 

Drilling Method: Hdlow-stenn Auger 

Ground Elevation (ft)- 2B.6 (MSL) 

Monitoring Well Detail 

Drilled By: Cascade Drilling 'a 

5 

11 in-

Brown, sandy GRAVEL with trace silt 
(medium dense, moist) (no odor, no sheen) 
[Fan 

z 

Brown, fine SAND with trace sill (medium 
dense to dense, moist) (no odor, no sheen) 

Becomes wet 

2 
ATD 

Gray, fine SAND with trace sill (hxise, wel) 
(mild F^P like odor, no sheen) 

Gray SILT with trace sand and roots (stiff, 
moist) [no odor, no sheen) 

' . ' H 
« 4 

: ^ 

^ 

z 

_ Protective Casing 
with Locking Cover 

-Slip Cap 

- Concrete Surface Seal 
Material 

- Bentonite Chips 

-2-inch Diameter 
Schedule 40 PVC Pipe 

-10/20 Colorado Sand 
Pack 

-2-inch Diameter 
Schedule 40 PVC 
Screen (0,020-Inch slot 
size) 

-Threaded End Cap 

: - 2 0 Boring Completed 09/17/03 
Total Depth of Boring = 19,0 fL 

MonilDring Well Coreipleted 09/17/03 
Elevatton al Top of Protective Casing = 31.29 ft, 
Elevalion at Top of Monitoring Well Casing = 30,92 ft 
Total Depth of Monitoring Well = 1 B.O fL 

- 2 5 
a 

e 

-30 
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate, 

2. Reference to the text of this report is necessary for a proper undersianding of subsurface conditions. 
3. Refer lo "Soil Classification System and Key" figure for explanation of graphics and symbols. 

14 LANDAU 
ASSOCIATES 

Time Oil - NW Terminal 
Portland, OR Log of Monitoring Well 0X-6S 

Figure 

B-2 
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SAMPLE DATA 

o 
- 0 

0 , 0 
EE 
<B — 

—10 

a 
- 1 5 

a2 

a2 

a2 

a2 

a2 

28 

28 

60 

78 

56 

18 

E 
Q. 

Q 

0X-7S 

SOIL PROFILE 

o 

I. 6 - ^ 
'•6° 
P-G-.°-

p-°6-o: 

P - > i 

3 - " p 

GP 

SP 

SP 

ML 

Drilling Mpthrvl- Hollow-Stem Auger 

Ground Elevation (ft)- 28,6 (MSL) 

Drilled Ry- Cascade Drilling 

Brown, sandy GRAVEL with trace silt 
(medium dense, moist) [no odor, no sheen) 
Fin) 

Brown, fine SAND with trace silt (medium 
dense to dense, moist) [no odor, no sheen) 

Becomes wet 

Gtay, fine SAND with lracesilt(nvediam- " 
dense, wet) (mikJ PCP Uke odor, no sheen) 

Gray SILT with sand and trace roots (very 
stiff, moist) (no odor, no sheen) 

GROUNDWATER 

Monitoring Wel l Detail 

11 in - • 

2 
ATD 

'.4 

7: 

2 

_ProtBctivB Casing 
~with Locking Cover 
-Slip Cap 

-Concrete Suiface Seal 
Material 

-Bentonite Chips 

-2-inch Diameter 
Schedule 40 PVC Pipe 

-10/20 Colorado Sand 
Pack 

-2-inch Diameter 
Schedule 40 PVC 
Screen (0,02a-lnch slot 
size) 

-Threaded End Cap 

- Slough Material 

: - 2 0 Boring Completed 09/18/03 
Total Depth of Boring = 19,0 n. 

< 

Monitoring WeU Completed 09/18/03 
Elevation at Top of Protedive Casing = 31.06 ft. 
Elevation at Top of MonUoring Well Casing = 30.68 ft. 
Total Depth of Mbntoring Well = 18.0 ft. 

- 2 5 

I - 30 
Notes: 1. Stratigraphic contacts are based on fieM interpretations and are approximate, 

2, Reference to the text of this repon is necessary for a proper understanding of subsurface conditions, 
3, Refer to 'Soil Classification System and Key' figure fbr explanation of graphics and symbols. 

14 LANDAU 
ASSOCIATES 

Time Oil - NW Tenninal 
Portland, OR Log of Monitoring Weil 0X-7S 

Figure 

B-3 
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SAMPLEDATA 

0X-8S 

SOIL PROFILE GROUNDWATER 

o. 

s 
- 0 

E 
3 

« e 
CLO) 
E c 
" I 
COaS 

- 5 

- 1 5 

I 
I 

a2 

a2 

67 

E o. a. 
D 
a. O 

m 
' •6 .°-

' # 
I'^t 
'-o-°-

201 

GP 

SP 

SP 

Drilling MRthtvi; Hollow-Stem Auger 

Ground Elevation (ft)- 28.3 (MSL) 

Monitoring Well Detail 

— l l i n — 

Drilled Ry: Cascade Drilling 

Brown, sandy GRAVEL with trace silt 
(medium dense, moist) (no odor, no sheen) 
(Fill) 

Brown, fine SAND with trace silt (medium 
dense, moist) (no odor, no sheen) 

Gray, fine SAND wRh trace sUt (medium 
dense, moist to wet) (strong PCP like odor, 
no sheen) 

. Gray sill in drive shoe 

2 
ATD 

V 
g 

_ Protective Casing 
with Lociting Cover 

-Slip Cap 

V 

- CofX^ete Surface Seal 
Material 

-Bentonite Chips 

-2-inoh EXa meter 
Schedule 40 PVC Pipe 

-10/20 Colorado Sand 
Pack 

-2-inch Diameier 
Schedule 40 PVC 
Screen (0.020-inch slot 
size) 

-ThrBadarl Fnri Cap 

Boring Completed 09/16/03 
Total Depth of Boring = 17,0 ft. 

Manitoring Well Completed 09/16/03 
Elevation at Top of Protective Casing = 31.05 ft. 
Elevation al Top of Manitoring Well Casing - 30.74 ft 
Total Deplh of Monitoring Well = 17.0 ft. 

^ - 2 0 

<: 
8 

o 

i 
(3 

-25 

-30 
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 

2, Reference lo the text of this report is necessaty for a praper understaixling of subsuiface conditions, 
3, Refer to 'SoH Classification Syslem and Key' figure for explanation of graphics and symbols. 

14 LANDAU 
ASSOCLOrES 

Time Oil - NW Terminal 
Portland, OR Log of Monitoring Well 0X-8S 

Figure 

B-4 
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SAMPLE DATA 

0X-8D 

SOIL PROFILE GROUNDWATER 

o 
- 0 

-10 

-20 

-30 

J - 4 0 

•E 
3 

z « 
Q, 0) 
E c 
a — 

] 

] 

10 

11 

12 

a4 

a4 

E. 
Q . 

9 
a o 

& ^ ^ ^ i 

4.6 

0 

19.7 

18.1 

2.6 

0 

0 

0 

GP 

SP/ 
SM 

SP 

SP 

Dril l ing Mpthrv i : Hol low-stem Auger 

Ground Elevat ion (ft)- 28,4 (MSL) 

Drilled Ry Cascade Drilling 

0) > 
0) 

0) 

i 

Monitor ing Wel l Detail 

1 3 l n - * 

Brown, sandy GRAVEL with trace silt 
(inedium dense, moist) (no odor, no sheen) 
pill 

Brown, fine SAND with silt (medium dense, 
moist) (no odor, no sheen) 

— Becomes wet 
Gray, Tine SAND with silt (loose, wet) (stong 
PCP odor, no sheen) 

Gray SILT with trace fine sand and vrood 
debris (stift, wet) (no odor, no sheen) 

Gray, fine SAND with trace silt (medium 
dense, hnoist) (no odor, no sheen) 

wHh trace roots 

ATD -• -• 

3-inch silt lense 

3-inch silty fine S / ^ D lense 

_ Protective Casing 
"with Locking Cover 
-Slip Cap 

-Contjete Suiface Seal 
Material 

-Bentonite Chips 

-Bentonite Grout 
-2-inch Diameter 

Schedule 40 PVC Pipe 

- 20/40 Colorado Sand 
Pack 

-10/20 Colorado Sand 
Pack 

-2-inch Diameter 
Schedule 40 PVC 
Screen (0,020-inch sk>l 
size) 

-Threaded End Cap 

- Slough Material 

-50 

Boring Completed 09/16/03 
Total Depth of Boring = 40,0 ft. 

Monitoring Well Completed 09/16/03 
Elevation at Top of Protective Casing = 31.09 ft. 
Elevation at Top of Monitoring Well Casing = 30,84 ft. 
Total Depth of Monitoring Well = 36.0 f l 

Notes: 1. StraHgraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this reporl is necessary for a proper understanding of subsurface conditions, 
3. Refer to 'Soil Classification System and Key* figure for explanatkxi of graphics and symbols. 

14 LANDAU 
ASSOCWTES 

Time Oil - NW Terminal 
Portland, OR Log of Monitoring Well 0X-8D 

Figure 

B-5 
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1.0 INTRODUCTION 

TTiis sampling and analysis plan (SAP) describes the procedures for conducting field activities 

during the in situ chemical oxidation (ISCO) interim remedial action program to be implemented at thc 

Time Oil Northwest Tenninal (site) in Portland, Oregon. The primary objective ofthis SAP is to provide 

sampling and subsurface evaluation methodology consistent with accepted procedures such that the 

effectiveness of ISCO for treatment of the upper zone groundwater and soil can be accurately assessed 

and the interim remedial action approach can be adjusted, as appropriate. This SAP was prepared in 

accordance with Oregon Department of Enviroimiental Quality (DEQ) and U.S. Environmental Protection 

Agency (EPA) guidance documents (DEQ 1994; EPA 1986; 1987; 1988; 1993a,b), and provides 

consistent field, sampling, and analytical procedures to be used during the ISCO interim remedial action 

plan. 

.VI i n n \\Hainlala\wprocC:51\001M20M21\ISCO W7_ApfC.doc C-1 LANDAU ASSOCIATES 
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2.0 FIELD INVESTIGATION PROCEDURES 

This section describes the field procedures to be employed during the ISCO interim remedial 

action plan. Field activities during the ISCO interim remedial action plan will consist primarily of the 

following: 

• Baseline groundwater monitoring. Within two weeks prior to the initial ISCO injection event 
scheduled for May or June 2004, baseline groundwater analytical samples will be collected 
from 
RW-1, LW-1 IS, and OX-IS through 0X-8S. The resulting analytical data will be used to 
establish baseline conditions prior to the implementation of the interim remedial action plan. 

• Morutoring of groundwater during the ISCO injection events for geochemical parameters. 

• Collection of groundwater samples for chemical analysis approximately two weeks following 
ISCO injection events in order to evaluate the effectiveness of ISCO in reducing PCP 
concentrations in groundwater and to detennine if the chemical reaction caused by the 
injection of Fenton's reagent compounds results in increased concentrations of ferrous iron 
and selenium. 

Prior to initiation of any invasive subsurface activity, the locations of each proposed exploration 

will be checked in the field to locate all underground and aboveground utilities or other physical 

limitations that would prevent injection at the proposed location; the final location for each injection will 

be based on the findings of the field check. 

2.1 BASELINE GROUNDWATER EVALUATION 

Prior to the injection of ISCO reagents, a baseline groundwater sampling event will be 

performed to assess the quality of groundwater in the vicinity of the proposed ISCO injection points. 

The baseline evaluation will include groundwater sampling at monitoring wells RW-1, LW-1 IS, and 

OX-IS through 0X-8S. . 

2.1.1 GROUNDWATER L E V E L MEASUREMENTS 

Prior to withdrawal ofany water from the monitoring wells for purging or sampling, the depth to 

groundwater and thickness of light non-aqueous phase liquid (LNAPL), if present, below the top of the 

well casing will be measured for documentation of groundwater elevation and for evaluation of 

groundwater flow. Depth to groundwater and LNAPL, if present, vvill be measured using a graduated 

water level indicator or oil-water indicator probe and recorded on a Water Level Measurement fonn. The 

water level or oil-water indicator probe will be decontaminated prior to insertion at each well in 

accordance with procedures described in Section 2.5. 
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2.1.2 G R O U N D W A T E R SAMPLING 

Groundwater samples will be collected from the monitoring wells (RW-1, LW-1 IS, and OX-IS 

through OX-8S) located within the ISCO injection area to document groundwater conditions before and 

after the injection of ISCO reagents. Following the measurement of the depth to groundwater, the 

groundwater monitoring wells will be sampled as follows: 

• 

• 

Prior to purging any groundwater, the oxidation-reduction potential (ORP), dissolved oxygen, 
specific conductivity, and pH will be measured. The pre-purging data will be collecting 
using "downhole" probes. This infonnation will be recorded on the Groundwater Sample 
Collection Form. 

Prior to sampling, each well will be purged using a centrifugal purge pump that is attached to 
dedicated purge and sample collection tubing (types of pumps used may vary depending on 
purge volume and depth and include a centrifugal pump, a peristaltic pump, and an electric 
submersible pump). Purging will continue until at least three casing volumes of water have 
been removed and specific conductivity and temperature have stabilized or until the well goes 
dry. The purge volunie will be calculalted based on the following formula: 

1 casing volume (gallons) = 7i r̂ h x 7.48 gal/ft', 

where n = 3.14, r = radius of well casing in ft, h = height of water column from the 
bottom of the well, in feet. 

Purge data will be recorded on a Groundwater Sample Collection form including purge 
volume, time of conunencement and termination of purging, and any observations regarding 
physical characteristics of the purge water and field measurements of pH, specific 
conductivity, temperature, ORP, dissolved oxygen, and turbidity. 

Purge and decontamination water will be initially contained in drums or a trailer-mounted 
tank, then transferred to the onsite water treatment system for treatment and discharge to the 
sanitary sewer system. 

Groundwater sampling will begin immediately following wel! purging except when the well 
purges dry. In this case, the groundwater will be allowed to recharge in the well casing to 
approximately 80 percent of the static level prior to sample collection. Sample data will be 
recorded on a Groundwater Sample Collection form, including sample number and time 
collected; the observed physical characteristics of the sample (e.g., color, turbidity, etc.); and 
field parameters (pH, specific conductivity, temperature, dissolved oxygen, and turbidity). 

Four replicate field measurements of temperature and specific conductivity will be obtained 
using the following procediu-es: 

A 250-mL plastic beaker will be rinsed with deionized water followed by sample water. 

The electrodes and temperature compensation probe will bc rinsed with deionized water 
followed by sample water. 
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i - The beaker will be filled with sample water, the probes will be placed in the beaker until 
the readings are stabilized. Temperature and specific conductivity measurements will be 

I recorded on the Groundwater Sample Collection form. 

The above step will be repeated to collect remaining replicates. 

I - Any problems or significant observations will be noted in the "comments" section of the 
Groundwater Sample Collection form. 

I • Groundw^er sanq)les will be collected using a peristaltic pump attached to dedicated 
* polyethylene tubing. To prevent degassing during volatile organic analysis (VOA) sampling, 

a pumping rate will be maintained below about 100 mL/min. The VOA containers will be 
i filled completely so that no head space remains. Samples will be preserved, as specified in 
i the QAPP. Clean gloves will be worn when collecting each sample. 

I • Specific conductivity, ORP, dissolved oxygen, and pH meters will be calibrated according to 
I manufacturer's specifications at the begiiming of each sample day and every four hours 

afterward. Calibration data will be recorded in a logbook maintained for each instrument. 
i Meter calibration will be checked when recalibrated or when meter drift is suspected, and 
1 data will be recorded in the calibration logbook. The meters will be calibrated with buffered 

solutions closest to known field parameters. 

I Groundwater sampling will be conducted in accordance with the appropriate provisions of the 

^ Quality Assurance Project Plan (QAPP) (Landau Associates 2001a). Analytical methods, containers, 

i laboratories, sample storage and preservation, and holding times are referenced in Table C-1. The 

locations of the monitoring wells are provided on Figure 10 of the ISCO interim remedial action work 

9 2.1.2.1 Groundwater Analyses 

Groundwater samples collected for die ISCO interim remedial action will be analyzed for the 

I fl chemical analyses that are routinely used for the groundwater sampling events. The analyses completed 

for routine groundwater sampling events include: semivolatile organic compounds (SVOCs; EPA Method 

^ 8270); volatile organic compounds (VOCs; EPA Method 8260); six priority pollutant metals (arsenic, 

lead, chromium, copper, nickel, and zinc; EPA Methods 6010/7000 series); total dissolved solids (TDS; 

I EPA Method 160.1); chloride (EPA Method 325.2); and field parameters (pH, conductivity, ORP, 

® dissolved oxygen, turbidity, and temperature). In addition to the routine analyses included in quarterly 

m groundwater sampling events, groundwater samples collected in conjunction with the ISCO interim 

B remedial action will be analyzed for selenium (EPA Method 6010) and fenous iron (SM 3500-Fe). As 

described in Section 2.3 of the SAP, post-injection groundwater monitoring not completed during 

I regularly-scheduled quarterly monitoring events will be restricted to analysis of PCP (EPA Method 

8270), chloride (EPA Method 325.2), selenium (EPA Method 6010), fenous iron (EPA Method 3500-Fe), 
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and field parameters (pH, specific conductivity, ORP, dissolved oxygen, turbidity, and temperature). The 

proper sample containers, storage, temperature, preservation, and holding times are listed in Table C-1. 

2.2 GROUNDWATER MONITORING DURING ISCO INJECTION EVENTS 

Groundwater will be monitored using real-time methods during the injection ofthe ISCO reagent. 

Real-time groundwater monitoring will be limited to the wells located in the vicinity of the ISCO 

injection points. The groundwater in the wells will be monitored prior to, during, and after the ISCO 

injection event for the following parameters: presence of LNAPL, pH, dissolved oxygen, temperature, 

ORP, and VOC vapors. Real-time groimdwater monitoring data will be recorded immediately prior to the 

initiation of the ISCO injection and at 30-minute intervals until approximately 90 minutes after the 

injection event is completed. 

2.3 QUALITY ASSURANCE AND QUALITY CONTROL 

Analytical samples collected will follow standard quality assurance and quality control (QA/QC) 

procedures and procedures outlined in the QAPP (Landau Associates 2001a). Field QA/QC includes the 

collection of quality control samples, including blind field duplicate samples and matrix spike and matrix 

spike duplicate samples. Equipment rinsate blanks will not be collected. Each of these quality control 

samples will be collected at the rate of one in every twenty samples collected for each sample media type. 

The procedures for collection of the quality control samples are provided in the QAPP. Field QA/QC 

samples will be collected in conjunction with routing sanipling events, but will not be collected for 

sampling events completed between the routing sampling events. 

2.4 SAMPLE DOCUMENTATION, HANDLING, AND CUSTODY 

Sample documentation, handling, and custody procedures to be used during the ISCO interim 

action plan will follow the procedures specified in the QAPP (Landau Associates 2001a). Sample 

containers, preservatives, and holding times for each chemical analysis to be performed in conjunction 

with the ISCO interim remedial action arc presented in Table C-1. 

2.5 EQUIPMENT DECONTAMINATION 

The decontamination procedures described below are to be used by field personnel to clean 

drilling, sampling, and related field equipment. Deviation from these procedures will be documented in 

field records. 
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2.5.1 M O N I T O R I N G EQUIPMENT 

All groundwater monitoring equipment will be cleaned using a three step process, as follows: 

1. Scrub surfaces of equipment that would be in contact with the sample with brushes using 
an Alconox solution. 

2. Rinse and scrub equipment with clean tap water. 

3. Rinse equipment a final time with deionized water to remove tap water impurities. 

Decontamination of the groimdwater monitoring equipment will occur between collection of each 

sample. Decontamination of monitoring equipment that is suspected to come into contact with firee-phase 

liquid or contains a visible sheen will include a hexane rinse (or other appropriate solvent) prior to the tap 

water rinse. 

2.5.2 I N J E C T I O N R I G S 

The injection equipment that is used downhole or that contacts material and equipment going 

downhole, will be cleansed by a hot water, high pressure wash before each use and at completion of the 

project. Potable tap water from the municipal water supply will be used as the cleansing agent, 

2.6 RESIDUAL WASTE MANAGEMENT 

Purge and decontamination water generated during the ISCO interim reinedial action will be 

transfened to the tenninal wastewater treatment system for treatment and discharge to the sanitary sewer 

system under an existing permit (No. 400.121) with the City of Portiand. 
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TABLE C-1 
ANALYTICAL SAMPLE P/VRAMETERS 

ISCO INTERIM REMEDIAL ACTION PLAN 
TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Page 1 of 1 

o 

Monitoring 
. Wells (a) 

LW-11S, RW-1S. 
0X-1S.0X-2S, 
0X-3S. 0X-4S. 
0X-5S, 0X-6S, 
0X-7S. OX-8S 

Malri)c 

Water 

Waler 

Water 

Water 

Water 

Water 

Water 

Water 

Analytes 

Volatile Organics (c) 

Semivolatile organics (c) 

Priority Pollutant Metais (o) 

Ferrous Iron (Fa'*) 

Total Dlssolvad Solids (c) 

Chtoride 

Pentachlorophenol 

Selenium 

Analytical Method/Procedure 

EPA Method 8260 

EPA Method 8270 

EPA Method 6010/7000 Series 

SM 3S00-Fe 

EPAMethod 160,1 

EPA Method 325,2 

EPA Method 6270 

EPA Method 6010 

Laboratory 

Specialty Analylical, Inc, 

Specialty Analytical, Inc, 

Specialty Analytical. Inc. 

Specially Analytical. Inc. 

Specialty /Analytical, Inc. 

Specialty Analytical, Inc. 

Specialty Analytical. Inc, 

Specialty Analytical, Inc, 

Sample Container 

3 each 40-mL glass vials 

1-Liter amber glass, Toflon-linad lid 

1 -LUer high density polyethylane (HDPE) 

6 X 1-Llter wide mouth plastic 

1-Liter plastic 

500-mL HDPE 

1 -Liter amber glass, Tellon-llned Ild 

1-Liter HDPE 

Storage 
Temperature & 
PneservaUon 

HCI topH<2 
Cool to 4»C 

C00lto4' 'C 

5 ml HNOj 

Coolto4"C 

Cool to 4 'C 

N/A 

Cool to 4 'C 

Cool to4 'C 

5 ml HNOa 

Cool to 4*C 

Maximum Sample 
Holding Time (b) 

14 days until analysis 

7 days until e)(traction; 
40 days after extraction 

6 months until analysis 

28 days until analysis 

N/A 

26 days until analysis 

7 days until extraction; 
40 days alter Bxtraction 

6 months until analysis 

(a) Groundwater samples listed will bs coilsctsd during quarfsri/ groundwater sampling events and two to three weeks after each ISCO Injection event. 
(b) Holding limes are from date of collection unless otherwise spsolfled. 
(c) These analyses will only be completed during quarteriy groundwater sampling events. 

o o 
CO 

o 
W 
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CD 
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State of Oregon 

Department of Environmental Quality Memorandum 

Date: May 24, 2004 
To: Jim Anderson, Manager, NWR Portland Harbor Section 

From: x f ^ T o m Roick, Project Manager, NWR Lower Willamette Section 

Subject: Interim Remedial Action, Source Control Decision for Time Oil Northwest 
Tenninal ECSI #170 

Purpose 

This memo suiniriarizes DEQ's review ofa proposed interim action by Time Oil Company for 
the Northwest Terminal site. The proposed interim action seeks to fa-eat pentachlorophenol (PCP) 
contamination in groundwater at the facility pending selection ofa final remedial action for the site 
through the remedial investigation / feasibility study (RI/FS) process. The proposal is an expansion 
ofa currently operating groundwater pump and treat system and an in situ treatment pilot study 
conducted in 2002. The proposal is documented in the May 11, 2004 Work Plan, In Situ 
Chemical Oxidation, Interim Remedial Action, Time Oil North-west Terminal, prepared by 
Landau Associates. The DEQ Time Oil project team has completed our review ofthe Work Plan 
and reconmiends approval of the proposed action. We have some comments on the Work Plan 
details, which Time Oil must respond to as part ofthe field implementation. Time Oil would 
like to begin the interim action in mid-June 2004. 

Backgroimd 

From 1943 to 2001, Time Oil operated a petroleum products storage terminal in the Rivergate 
industrial area of Portland at 10350 Time Oil Road (attached Figures 1 and 2). The site is 
adjacent to the Willamette River at river mile 3.4 in Portland Harbor. During operation, the 
Time Oil terminal was used for the receipt, storage, and distribution of petroleum-related 
products. Historically, Time Oil leased above-ground tank space to Crosby & Overton, Inc., for 
Storage of waste oils, and to the Koppers Company for formulation of PCP wood treatment 
products from 1967 to 1982. The terminal ceased operations in 2001 and Time Oil is in the 
process of decommissioning site structures. 

PCP contamination in soil and groundwater was discovered at the facility in 1985. On 
September 5,1996 DEQ entered into a Voluntary Agreement with Time Oil to provide oversight 
of enviromnental investigations at the Time Oil facility. Investigations have been phased to 
address a PCP-contaminated soil stockpile (Phase I), PCP-raixing area soil and groundwater 
contamination (Phase II), and other areas ofthe facility including bulk petroleum storage tanks 
(Phase III). The proposed interim action will address Phase II, PCP-contaminated groundwater 
and saturated zone soil contamination. 

Time Oil Interim Remedial Action 
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typically used up in a few days. ISOTEC's process has been shown to be effective in treating a 
range of contaminants including petroleum hydrocarbons and chlorinated solvents. Treatinent 
by-products are carbon dioxide, water, chloride ions, and ferric iron, which rapidly precipitates 
out ofthe groundwater. 

During the pilot study reagents were injected into push-probes screened from the top ofthe water 
table at 16 feet bgs to 19 feet bgs, at ten locations downgradient ofthe source area (Figure 3). 
Groundwater and saturated zone soil samples were collected to evaluate effectiveness ofthe pilot 
treatment. While PCP was the target contaminant, contaminants of potential concem (COPCs) in 
the Phase II area include petroleum hydrocarbons; constituents of petroleum products, such as 
benzene and naphthalene; other phenols, such as tetrachlorophenol; and dioxin, a contaminant in 
PCP product formulations. The ISCO process was successfiil in reducing overall PCP 
concentrations as well as other contaminants of concem in both saturated zone soil and 
groundwater. 

Interim Action Work Plan 

The current proposal is full-scale implementation ofthe ISCO pilot study conducted previously 
at the site in 2002. Attached Figures 4 and 5 show the most recent site investigation data plotting 
PCP concentrations in soil and upper zone groundwater, respectively. Figure 6 shows 
groundwater flow conditions, and Figure 7 shows the proposed ISCO injection points. 
Approximately 30 injection points will be installed at 40-foot spacings, with some treatment 
overlap in the radius of influence surrounding each injection point. Lateral manifold piping 
previously installed in the PCP mixing area excavation may also be used, pending an evaluation 
of the water table elevation at the time of treatment Groundwater recovery wells RW-2 and 
HRW-1 will be operational during treatment to maintain capture ofthe PCP plume. 

Attached Table 1 lists the groundwater momtoring locations and analytical parameters proposed 
to evaluate effectiveness ofthe treatment. Although not listed on the table, total petroleum 
hydrocarbons will be analyzed quarterly and dioxin will be analyzed armually in selected wells as 
part of an on-going. Phase II monitoring program. In addition to priority pollutant metals, 
selenium analysis is included because naturally-occurring concentrations ofthis metal could 
mobilize under oxidizing conditions. Monitoring will be conducted to ensure that the ISCO 
injections do not cause an unacceptable increase in the concentrations of metals in groundwater. 
The reactants are short-lived in the environment, and the radius of influence ofthe treatment 
process can be readily controlled and monitored through source area and downgradient 
moiiitoring wells. The downgradient edge ofthe plume to be treated is approximately 350 feet 
Irom the Willamette River. No adverse impacts to groundwater are anticipated downgradient of 
the treatment area. 

Recommendation " " ^ "" ""•'"'̂  ' ' " ' " 

The potential for PCP in groundwater at the site to migrate to the Willamette River, and 
particularly to migrate preferentially through the on-site storm drain, is a time-critical concern. 
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TABLE 1 
ANALYTICAL SAMPLE PARAMETERS 

ISCO INTERIM REMEDIAL ACTION PLAN 
TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Paga 1 ol 1 

Monitoring 
Wells (a) Analylas Analytical Method/Precsdure Laboratory Sample Contalnsf 

SEK^SOMBaEaBBaSSS 

Storage 
Temparatura & 

Preservatioii 
Maximum Sample 
Holding Time (b) 

Water Volallle Organics (c) EPA Mathod 8260 Spscialty Analytical, Inc, 3 each 40-mL glass vials 
HCI to pH <2 
Cool lo4"C 

14 days until analysis 

Water Semivolaille organics (c) EPA Method 8270 Specialty Analytical, Inc, 1 -Liler amber glass, Teflon-lined Ild Cool lo 4*C 
7 days until extraction; 
40 days after extroction 

LW-11S, BW-IS, 
0X-1S, OX-ZS, 
0X-3S, 0X-4S, 
0X-5S, OX-6S, 
0X-7S, OX-BS 

Water Priorily Pollutant Meials (c) EPA Method 6010/7000 Series Spedalty Analylical, Inc, 1-Liter high density polyethylene (HDPE) 
5 ml HNO, 

Cool to t - C 
6 months until analysis 

Water Ferrous Iron (Fa *) SM 3500.FB Specialty Analytical, Inc. 6 X 1 -Liler wida mouth plaslic Coolto4°C 28 days until analysis 

Water Total Dissolved Solids (c) EPAMethod 180,1 Specially Analylical, Inc. 1-Uter plastic N/A N/A 

Chloride EPA Method 325,2 Specialty Analytical, Inc, 500-mL HDPE Cool to 4*C 28 days until analysis 

Pentachlorophenol EPA Method 8270 Specialty Analytical, Ino, l-Uier amber glass, Tellon-llnsd Ild Cool to 4°C 
7 days'until extraction; 

40 days after exlraction 

Waler Selenium EPA Method BOlO Specialty Analytical, Inc. 1-Liter HDPE 
5 ml HNO, 

Cool to 4*C 
6 months until analysis 

(a) Groundwater samples listed will bs collected during quarteriy groundwaier sampling events and two lo Ihree weeks after each ISCO Injection event, 
(b) Holding limes are Irom date dl collection unless olheiwlse specllled, 
(c) These analyses will only be cimpieted during quarterly groundwater sampling events. 
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State of Oregon 

Department of Environmental Quality Memorandum 

Date 
To: 

From: 

Subject: 

Purpose 

Jim Anderson, Manager, NWR Portland Harbor Section 

Tom Roicic, Project Manager, NWR Lower Willamette Section 

Interim Remedial Action, Source Control Decision for Time Oil Northwest 
Terminal ECSI #170 

K 

( 

( 

This memo summarizes DEQ's review ofa proposed interim action by Time Oil Company for 
the Northwest Terminal site. The proposed interim action seeks to ti^eat pentachlorophenol (PCP) ^ 
contamination in groundwater at the facility pending selection ofa final remedial action for the site ^ 
through the remedial investigation / feasibility study (RI/FS) process. The proposal is an expansion 
ofa currently operating groundwater pump and treat system and an in situ treatment pilot study 
conducted in 2002. The proposal is documented in the May 11, 2004 Work Plan, In Situ 
Chemical Oxidation, Interim Remedial Action, Time Oil Northwest Terminal, prepared by 
Landau Associates. The DEQ Time Oil project team has completed our review ofthe Work Plan 
and recbrrunends ^proval ofthe proposed action. We have some comments on the Work Plan 
details, which Time Oil must respond to as part ofthe field implementation. Time Oil would 
like to begin the interim action in mid-June 2004. 

Background 

From 1943 to 2001, Time Oil operated a peO-oleum products storage terminal in the Rivergate / 
industrial area of Portland at 10350 Time Oil Road (attached Figures 1 and 2). The site is ' 
adjacent to the Willamette River at river mile 3.4 in Portland Harbor. During operation, the ^ 
Time Oil terminal was used for the receipt, storage, and distribution of petroleum-related / 
products. Historically, Time Oil leased above-groimd tank space to Crosby & Overton, Inc., for / 
storage of waste oils, and to the Koppers Company for formulation of paitachloiophenol (PCI*)- -*/ 
wood treatment products fi-om 1967 to 1982. The terminal ceased operations in 2001 and Time 
Oil is in the process of decommissioning site structures. 

PCP contamination in soil and groundwater was discovered at the facility in 1985. On 
September 5, 1996 DEQ entered into a Voluntary Agreement with Time Oil to provide oversight 

/^environmental investigations at the Time Oil facility. Investigations have been phased lo 
/ address a peatacblQrophenol(PCP,)^contaminated soil stockpile (Phase I), PCP-mixing area soil 

and groundwater contamination (Phas_e..U^̂  other.areasoftheiacilityjncludingbulk 
petroleum storage tanks (Phase III). The proposed interim action will address Phase II, PCP-Con^«< '̂*r(««' 
groundwater and saturated zone soil contamination. 
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Phase II Interim Actions 

Several interim measures have been conducted at the Time Oil facility. Cleanup activities to date 
in the Phase II area have included the following. 

• In 1989, approximately 3,000 cubic yards of PCP-contaminated soil were excavated from the 
PCP-mixing area and placed into a stockpile for biological treatment. Treatment was not 
successful in reducing PCP concentrations to the target cleanup goal, and the soil stockpile 
remained on-site until removal in 2002 (see below). 

• In March 2000, Time Oil began installation of a groundwater pump and treat interim action 
to address migration ofthe PCP groundwater plinne. A horizontal recovery well, HRW-1, 
was installed in the upper groundwater zone at about 22 feet below groimd stirface (bgs). 
Pumping of groimdwater from HRW-1 has been intermittent, due to low groundwater 
elevations and technical difficulties with the well and horizontal pump system. 

In October 2000, as part of the groundwater interim action, groundwater pumping was 
implemented from a recovery well, RW-2, previously installed in 1997. RW-2 is screened in 
the lower groundwater zone from 27 to 41 feet bgs. Over 15 million gallons of PCP-
contaminated groimdwater have been extracted since the begiiming of pumping. The 
extracted groundwater is treated in an on-site biological water treatment system and 
discharged to the City of Portland's Columbia Wastewater Treatment Plant. 

In September 2002, a ground^ter watep recovery system was installed in the storm sewer 
that runs through the siter The storm drain line is plugged upgradient of the PCP 
groundwater plume, but contains a bypass that allows storm water to flow through to its 
discharge point at the Willamette River. The system captures groundwater seeping into the 
drain line and pumps it into a holding tank for treatment through the on-site biological 
treatment system. 

• In the fall 2002, the forma- PCP mixing area warehouse was demolished and the resulting 
materials disposed. The Phase I stockpile of PCP-contaminated soil was trucked off-site to 
an incinerator in Canada for disposal, along with approximately 6,400 cubic yards of PCP-
contaminated soil excavated from the former PCP mixing area. Manifold piping (MPLines) 
was installed in the bottom ofthe approximately 13 foot deep soil excavation for potential 
future use in treating residual soil and groundwater contamination. 

ISCO Pilot Sfatdv 

^ H 

t _ ft. 

In September 2002, Time Oil retained In-Situ Oxidative Technologies, Inc. (ISOTEC) to conduct 
an in situ chemical oxidation (ISCO) pilot study through the use of Fenton's reagent. The 
treatment was intended to address PCP-contaminated groundwater and saturated zone soil 
downgradient ofthe former PCP-mixing area. The Fenton's reagent reaction is created by the 
reaction-of soluble iron with low. concentrations of hydrogen^peroxide tQ4)roduce hydroxyl 

X 
\ ^ 

- t 
^ ? ? 

radicals H^H). The ISOTEC process includes a proprietary food-grade reagent to help catalyze 4; -p; p ^ 

JC 

f 
the reaction. The hydroxyl radical is a powerful and short-lived oxidizer that attacks the carbon r» "^ 
doublebondsof chlorinated hydrocarbons, such as PCP. The oxidation capacity of the reagent is •> ; 
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' J typically used up in a few days. ISOTEC's process has been shown to be effective in treating a 
t-) I range ofcontaminants including petroleum hydrocarbons and chlorinated solvents. Treatment 
-^ ^ by-products are carbon dioxide, water, chloride ions, and ferric iron, which rapidly precipitates 
i j rl out ofthe groundwater. 

-- 8 During the pilot study reagents were injected into push-probes screened from the top of the water 
V N table at 16 feet bgs to 19 feet bgs, at ten locations downgradient of the source area (Figure 3). 

_si Y^ Groundwater and saturated zone soil samples were collected to evaluate effectiveness ofthe pilot 

J ^ freatment: While PCP was the target contaminant, contaminants of potential concem (COPCs) in 

I the Phase II area include petroleum hydrocarbons; constituents of petroleum products, such as 
J *^ benzene and naphthalene; other phenols, such as tetrachlorophenol; and dioxin, a contaminant in 
* >î  PCP product formulations. The ISCO process was successful in reducing overall PCP 
^ ^ concentrations as well as other contaminants of concem in both saturated zone soil and 
4. " groundwater. 

V. vi Interim Action Work Plan 
-I I 

^ The current proposal is full-scale implementation ofthe ISCO pilot study conducted previously 
^ ^ at thc site in 2002. Attached Figures 4 and 5 show the most recent site investigation data plotting 
vi ^ PCP concentrations in soil and upper zone groundwater, respectively. Figure 6 shows 
^ groundwater flow conditions, and Figure 7 shows the proposed ISCO injection points. 
^ . Approximately 30 injection points will be installed at 40-foot spacings, with some treatment 

"^ dk overlap in the radius of influence surrounding each injection point. Lateral manifold piping 
^ V previously installed in the PCP mixing area excavation may also be used, pending an evaluation 

-^-•* ofthe water table elevation at the time of treatment. Groundwater recovery wells RW-2 and j 
A ^ HRW-1 will be operational during treatment to maintain capture ofthe PCP plume. ^ t'*'̂ '̂ * 
3 ^ ^ ^ ^ * ^ 

"^ .yr7 Attached Table 1 lists the groundwater monitoring locations and analytical parameters proposed 
^ -^ to evaluate effectiveness ofthe treatment. Although not listed on the table, dioxin has been and 

; -^ will continue to be analyzed in selected wells as part of an on-going. Phase II annual monitoring 
i program. In addition to priority pollutant metals, selenium analysis is included because 

^ naturally-occurring concentrations of this metal could mobilize under oxidizing conditions. 
Monitoring will be conducted to ensure that the ISCO injections do not cause an unacceptable 
increase in the concentrations of metals in groundwater. The reactants are short-lived in the 
environment, and the radius of influence ofthe treatment process can be readily controlled and 
monitored through source area and downgradient monitoring wells. The downgradient edge of 
the plume to be treated is approximately 350 feet from the Willamette River. No adverse impacts 
to groundwater are anticipated downgradient ofthe treatment area. 

Recommendation 

The potential for PCP in groundwater at the site to migrate to the Willamette River, and 
particularly to migrate preferentially through the on-.site storm drain, is a time-critical concem. 
The DEQ Time Oil project team supports the use of ISCO as an interim source control action for 
the Time Oil site. 
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Concurrent with implementation ofthe interim rein^diaT^ctiofi, Time Oil^ill,.cbritinu^to» 
complete the Phase II and III Remedial Investigations, baseline humaii heaUh risk assessmerit and 
ecological risk assessments, and a site feasibility study. The results of these studies will be used 
by DEQ to select the final upland site remedy (i.e., source control decision) for the facility. DEQ 
will seek public comment on the recommended fmal upland remedy. At this time, we anticipate 
the final remedy will be proposed in the fall 2005. 

Attachments: 
Figures 1-7 
Table 1 
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IA LANDAU 
ASSOCIATES 

July 9, 2004 

Mr. Tom Roipk 
Oregon Departinent of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: T I M E O I L NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

On behalf of Time Oil, attached is the April through June 2004 quarterly report for Time Oii 

Northwest Terminal Rl/FS. 

LANDAU ASSOCIATES, INC. 

Rebekah Brooks 
j^oject Manager 

RB/tam 
7/9/04 \\Edindtla\wprocl23r.TR;UJSMITFAX\Qu«ncrlyRpl_Llr.doc 

Enclosure 

cc; Mr. Walter Sprague, Time Oil Co. 
Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. 
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Q U A R T E R L Y REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

April through June, 2004 

SUMMARY OF W O R K PERFORMED 

• Prepared and submitted the January - March 2004 quarterly report to DEQ. 

• Continued operation of the groundwater interim action in the lower zone at RW-2 at an average flow 
rate of 7.7 gpm. Continued operation of groundwater recovery in the upper zone at the groundwater 
intercept system at the east-west trending storm drain line at an average flow rate of 2.37 gpm from 
May 24"*̂  through June 29th. The flow meter for the storm drain (SDM-1) was not functioning from 
April 1" through May 24*. HRW-1 did not operate during April 1" through April 30*" because it was 
dry due to low water level conditions. HRW-1 operated intermittently from April 30* through June at 
an average rate of 0.27 gpm. A total of approximately 16.9 nullion gallons of groundwater have been 
treated and discharged from the interim action system, with a total of about 1.1 million gallons treated 
during this quarter. 

• Continued review of the system operations performance for the groundwater interim action system at 
RW-2 and HRW-1, the groundwater intercept system at SDM-1, and the onsite wastewater treatment 
plant (WWTP). In addition, we continued to monitor the groundwater elevation in the upper zone to 
detennine when groundwater recovery could be resumed at HRW-1. Based on the observed 
groundwater elevation, the pump in HRW-1 was restarted on April 30, 2004. 

• Collected effluent samples from the WWTP throughout the quarter to evaluate the treatment system 
efficiency. On April 22, 2004 a WWTP effluent sample was collected which indicated that the 
concentration of pentachlorophenol (PCP) was 194 micrograms per liter (jxg/L), which exceeded the 
permitted limit of 40 \ig/L for PCP. The upset condition was reported to the City of Portland and 
minor changes were made to the WWTP to improve the aeration of the water prior to effluent. 
Subsequent effluent samples have been verified as meeting the discharge permit limits. 

• Completed the Phase III Remedial Investigation (Rl)I Report and submitted to DEQ for review on 
April 30, 2004. 

• Began preparation of a work plan for performance of the terminal-wide human health and ecological 
risk assessments. 

• Conducted the second quarter 2004 groundwater monitoring event June 7 through 10, 2004. 
Continued the sampling frequency recommended in our February 2, 2004 letter to DEQ, as approved 
by DEQ in an email from Tom Roick on February 3, 2004. Formal approval will occur after 
thorough review by DEQ. 

• Completed preparation of the Fourth Quarter 2003 Groundwater Monitoring and Groundwater 
Interim Action Status Repon and submitted to DEQ. 

« Continued preparation of the First Quarter 2004 Groundwater Monitoring and Groundwater Interim 
Action Status Report. 

• Prepared a work plan for implementation of the in situ chemical oxidation (ISCO) technique as an 
interim remedial action for upper zone soil and groundwater. Final approval of the work plan from 
DEQ is pending and the first full-scale ISCO event is scheduled to commence on July 12, 2004. 
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• Received DEQ's comments on the ISCO Interim Remedial Action Work Plan and "submitted a 
response letter to DEQ on its comments. At DEQ's request, the response to comments will be 
incorporated into the work plan. 

• Sampled the ISCO monitoring wells as part of the second quarter 2004 event to document baseline 
groundwater conditions prior to implementation of the interim remedial action. 

• Submitted the (Underground Injection Control) UIC application for the ISCO injection event to 
Barbara Priest at DEQ, Water Quality. Received approval of the application from DEQ on June 18, 
2004. 

• Continued passive product recovery in well Q using a product sock. The product socks were removed 
from wells LX-2S and PZ-2 because product was not observed at these locations during the second 
quarter 2004 monitoring event. Continued temporary storage of the spent product socks in a 55-
gallon drum in a designated location at the terminal pending disposal. 

• Continued passive product recovery In well LW-21S using a passive bailer. The bailer was removed 
from well LW-27S because product was not observed at this location during the second quarter 2004 
monitoring event. The product is temporarily being stored in a 55-gallon dmm in a designated 
location at the terminal pending disposal. 

RESULTS COLLECTED 

• Influent/effluent samples from the WWTP for April through June, 2004. With the exception of the 
analytical result from the April 22, 2004 effluent sample, PCP and other constituent concentrations 
(e.g., BTEX) were less than the permitted maximum discharge limits identified in the industrial 
wastewater discharge permit. The data results will be presented in the Second Quarter 2004 
Groundwater Monitoring and Groundwater Interim Action Status Report. 

• Final groundwater data for the first quarter 2004 groundwater sampling event. Data results will be 
presented in the First Quarter 2004 Groundwater Monitoring and Groundwater Interim Action Status 
Report. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• As referenced above, an effluent sample collected from the WWTP on April 22, 2004 reportedly 
exhibited a concentration of PCP (194 pg/L) in excess of the permitted limit (40 ng/L). 
Modifications were made to improve performance of the WWTP, and subsequent samples collected 
on May 6, May 13, May 19, May 27, June 3, June 9, and June 15, 2004 were analyzed for PCP and 
reported to be below the 40 pg/L discharge permit limit. 

W O R K TO BE PERFORMED NEXT QUARTER 

• Prepare and submit quarterly report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW-2. Continue to 
operate the groundwater intercept system at the storm drain (SDM-1). Continue groundwater 
treatment and discharge to POTW. Continue review of the system operations performance for the 
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groundwater interim action system at RW-2, HRW-1, SDM-1 and the onsite wastewater treatment 
system. 

• Continue to monitor the effluent from the WWTP. 

• Complete preparation of the First Quarter 2004 Groundwater Monitoring and Groundwater Interim 
Action Report and submit to DEQ. 

• Prepare the Second Quarter 2004 Groundwater Monitoring and Groundwater Interim Action Report. 

• Conduct the third quarter 2004 groundwater monitoring event in August 2004. 

• Conduct the first ISCO injection event in mid-July 2004. 

• Complete preparation of the risk assessment work plan and submit to DEQ. 

I 

NEW TIME O I L PROJECT MANAGER 

• Time Oil is in the process of selecting a new project manager for this site. For now, please direct 
correspondence and other connmunications to Walter Sprague, Time Oil Co., 2737 W. Conunodore 
Way, Seattle WA; (206) 285-2400 Ext 505: wsprague@timeoil.com. 
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